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“PRACTICALLY AUTOMATIC.” is what welders everywhere are saying 
about the Hobart Multi-Range Dual Control Arc Welder. Of course they 
know an automatic arc welding generator is out of the question for the 
present. However, they find Hobart the nearest thing to automatic on the 
market today. Figures above indicate the features that are responsible for the 
fine, close control you get with a Hobart. (1) Convenient and simple switch 
for changing polarity to suit the different types of electrodes. (2) Outer wheel 
and dial for selecting the desired welding range. It provides 10 steps which, 
with the 100 steps in the inner wheel, make possible a wide range of 1,000 
volt-ampere combinations. (3) Inner wheel and dial for adjustment of heat 
and of relation between voltage and current. Removable for Remote Control. 
(4) Starting switch located inside turret top. Start, stop and reset buttons on 
outside of cabinet. Switch fully protected against overload, under-voltage 
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Trends in the Use of Welded 
Machinery Parts 





By Edward J. Charlton' 


cussion of trends in the use of welded ma tions in de sign philosophy have hee! ubstantiated. pat 
parts will be limited to components fab ticularly under operating conditions embracing fatigue 
from low-carbon hot-rolled steel and it ind impact 
he topic is timely, for the use of welded One weldery alone dating from 1930 | produced o1 
rts is about to enter what is perhaps the ¢ojjaborated in the design of welded steel wchinen 
stage in its growth. As a broad ind’ parts for nearly 700 different us¢ idustric 
rend, this use over a period of roughly 15 These parts have gone into service in 28 state well 
nception has gained the status of general jn foreign land 
rw = ac ‘TY arts. 1 1 ‘ : ‘ , 
f elded ma hiner part Phe Dasic impetus behind this genet ep ( 
uid that the utilization of this new type of 4. 4:34 - He +] , 
~ , a 4 ve divided into two parts: one, e 1 he other;r, e1 
ias aided our war effort, we can be thanktul sae | 
cords in many prior applications proved the as | 
; , in additional impetus during the waz ! is been 
weldments. Not only have these rec a pecus Curing 


n abnormal urgency of acquiring 





P . ( 1>\ 
prove the adequacy and engineering value S. ra 
, —— 1 ; 6 means, aS QUICKLY aS possibile, wilh the res 
hinery parts but also from these servic i 7 
. ; times, normal economic justificats ust have beet 
verse fields, certain convictions or assump : : : — 
onexistent Doubtless the spr in use of fabricated 
if Engineering Division for presentation at the , te hac hee d sin 4] hy - niac 
Meeting, New ork, N. ¥ Nov. 27 to Dec. 1 1944 of The American part has been accelerated wan ts head ‘ : pas r 
Mechar Enginees educational designs embodied thet During the war 
t t President Lukenweld In Divisior of I ke teel Co ‘ ‘ — ‘ 
period great quantities ol uplicat ‘ dments have 











Fig. using for a 255-Ton Joggling Press Used for Fig. 2—A Gear Housing, a Weldment Produced by the Hundreds 
; 10 Fe Edges of Plates. This Housing Measures The Weldment Is Justified Because of Its Higher Degree of Predi 
3 Ft Long x 4 Ft. 8 In. Wide x 11 Ft. 6 In. High tability, on Its Reduction in Repair Time, Over Former Type of 


and Weighs 33,040 Lb. Construction 






113 





been fabricated, while under normal conditions the in 
vestment necessary for plants, tooling and other equip- 
ment to produce these parts might have awaited eco- 
nomic justification. 


Welderies Have Developed Industrially 


Hence, we will enter the postwar period with existing 

welderies taking definite forms as industrial units scat 

tered throughout the nation, with many of them devoted 

exclusively to production of machinery parts. Already 
| 


some have developed as subsidiaries sup] 
plants producing finished machinery Q) 


veloped as an outgrowth of plants previously engaged in 


other types of fabrication. Still a third group has spe 
cialized solely in the production of welded machinery 
parts. Such growth and development ts in contrast to 
that of the foundry industry 

[t is impossible to discuss this subject of welded parts 
practically, without contrasting its aspects often with 
those of the foundry industry, because structural parts of 
machinery traditionally have been castings. However, 
no implication is intended in this article that a strugglk 
between the foundry and the weldery should exist. 

Drawing a comparison with the foundry industry, we 
see the use of cast iron growing steadily in step with the 
progressive mechanization of industry. Cast steel en 
tered the field as a material vastly superior in its physical 
properties to any then existing iron. The steel foundry 
clearly is a child of necessity. 

By contrast, the use of welded parts was inaugurated 
with no clear-cut apparent general necessity. Tradi 
tional media for producing structural mechanical parts 
did exist. Hence relatively fine lines of distinction from 
standpoints of economics and engineering had to be de 
veloped. These distinctions were established on the di 
sign philosophy of full utilization of the superior proper 
ties of rolled steel with the result that an engineering 
service has developed of necessity as a part of this new 
industry. 

Chat future trends in the use of welded machinery 


Fig. 3—High-Speed Blower Fan, Composed of Central Forging 
with Forged Vanes Welded to It. These Fans Operate at 5000 
Rpm. and Are Tested at 7500 








every legitimate means to maintain ther 
time producti n will affect these trends 
broad statistical service records which h 


under most drastic conditions imaginab] 


data will be available in addition to exi 
in design, methods and quantity tooling 
ited ce velopment can be con pare 1 with 
tions, when contracts covered 
years, the complete exploitation of thi 
duction tooling was not justified 

On the other hand, undoubtedly much 1 
ments has resulted because of war nec« 
of their application because of scarcity of 


must exist Criteria established bv battl 


sibly has introduced the use of weldment 
not justified commercially. Inevitably 
such applications the trend will be towar 
the use of casting 

Without doubt certain changes in dé 
due, for weldments have been applied t 
over-all design of which was frozen for 
other. Possible superior advantages 


parts will be based on well-equipped exist 
is a fairly drawn conclusion, and they will 


1 


small quanti 


merged in such applications. Unless the m 


I 
{ 


designed to realize the full value of weld 
reversion might occur 


Basic Reasons for Trends 


Several fundamental basic reasons for 


in the use of welded parts apply to the 
engineering material and they reflect eit] 


engineering concepts or a combination of tl 


reasons are comparative first cost, 
strength characteristics, need for greater 
reduction, wearability, operating efficien 
adaptability. 


These factors determine the selection o! 


process, and usually one of them domu 


others as lesser influences 


struction Is Steel Plate. The Head Is 9 Ft. 8 
Weighs About 6000 Lb. 
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Fig. 4—End Portion of Rotary Mixing Unit in a Ch: 
ess, Which Is in Continual Operation. The Cen! 
Section, and the Rim Are of Cast Steel. The Rest 
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initial cost is the first on our list of 






pew n is adequate . if it is economical .. . if 
| t economies have been considered 1n cost 
if the specifications are clear and con 
fundamental reason loses its engineering 
‘feat [t becomes purely an economic considera 
| tion of the Purchasing Department. 








, 
is insurance 


f our reasons is predictability. This can 
insurance as in the open side press frame, 
veldment replaced a fractured cast frame 
press which had been in operation for a 
time. It was installed several years prior 








irance iS an economic reason justifying the 
ew type of structure. If the first cost of th 
ment exceeded that of the casting, the premium can 
lered as that on an insurance policy against fail 
Machining, installation and loss of production 
replacement was being built also are cost fa 
obvious trend exists here since weldments aré 
widely used in such heavy machinery. 
{nother item involving predictability is rejection or 
We have a small item, Fig. 2, which has been 
ed by the hundreds. It is hard to conceive that its 
st could compete with that of a casting. The use 
his weldment stems from the alleged expenditure oi 
verage of 75 hours for repair on each such casting. 
seem an exaggeration, but on the other hand, 
y not since magnaflux was used as an inspection 
thod on both casting and weldment. At any rate, the 
rof this part apparently feels that a weldment is jus 
ed because of its higher degree of predictability. 
The weldery cannot be held responsible for “‘stealing 
fipis item from the steel foundry since the user was about 
bstitute bronze when the weldment entered the pic 


J 


SaGe45 SAREE 


= 


28 


FOES. 





A report on the repair time states that the alleged 75 
murs previously necessary have been reduced to one or 
urs on the weldment. 

Another element, relatively unimportant in predicta 
ity, is that on large pieces, less metal need be removed 
machining. Personally I have seen */,- to 1-in. stock 
ing machined from steel castings of large dimensions 
tt weldments of such size can be produced with an al 
Wance Of °/s in. 

All these factors involving predictability in the trend 
weldment use have only economic significance 

A factor of engineering significance is consistent pre 
tability required by severe operating conditions. 












is high-speed blower fan, Fig. 3, is composed of a cen 
ul forging with drop-forged vanes welded to it. These 
ms which operate at 5000 rpm., and are tested at 7500, 
ve been used for seve ral years prior to the war. 

Obviously the inherent soundness of the fe rged and 
ded steel is considered insurance against failure which 
ld be very serious at the speeds indicated. 
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pmparative Strength Characteristics 





Phe third reason behind the trends which we are dis 
Oo 1, ‘ - 

ssing the comparative strength characteristics of 

mpeting materials. 

Figure 4 shows the end portion of a rotary mixing unit, 


eny of whi 


Se ~sctae 
wheh are in operation in a chemical process 











: - ul design used steel castings and properly so, 
Hi ( that time weldments as machinery parts did not 
@ Con - - nsideration since too little was known about 
D, and r ce Che castings failed consecutively following 
mited service life. Repairs were attempted unsuc 
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Fig. 5 


Speed in a Reciprocating Motion 
with a Cross Section Approximating 8 x 9 In 
t¢ In. Thick 





Fig. 6—Conventional Bed 
Primary Members of Underside Stiffene 


Box Sections 


cessfully so that rep 


for 


sit 


1eemMen;n 


\ 


procedure. The difficulties of 


ipparently were such tha 


strength was not possibl 


‘ 


if 


Finally, attempting to elimin 


the user considered a weldment 


result which has now becom 
tion. The original installation has 
over five years and no replacem« 
No change in the mechan 


weldment simply replaces the c 


al 


clearance limitations imposed 


A substantial part of the welded st: 
steel casting. Castings were 


( 


re | 





Knife Beam of Welded Steel I 
It Is About 


TAT 
y¥ hi 


Mach 
t 
nts | 
l¢ lvl 
Sting 


use 


economical, as well as to obtain flow 
in a casting at points where such ts di 
We have here a profound 


I 
applying castings. The « 


4 


such size and shape as t 


duced in the foundry This 1 


) 


t 


diflerence 


4 


production features of the entire 


[wo things are apparent hi 


re 


parative strength characteristi 


been substituted in the | 


iT 


oe fl 


secondly, the concept of welding 


nation of the fundamentally 


broken into small compone 
integrated with welds of predict 


We 


nic 
i 


? 
i 


Structure 


trend t 


ae 


In such a mechanical part 
propertues applicable to stats« 
adequate. Repetitive and rev 
the endurance limit of the 
trolling criterion. There is 
endurance limit and impact resi 
properties of materials to be u 


{ machines. 


ves at High 
Ft. 0 In. Long 
i with Walls 





are made because the repeated assertio1 
days of welded steel, that cast iron is stiffe; 
occasionally. 

The welded part shown in Fig. 5 was r 
welded steel many years ago. It is about 
i approximate cross section of 8 x 9 iy 
steel its walls are */,, in. thick. Clearly w 
ness it is lighter in weight than any desig: 
casting. Its function demands maximun 
minimum weight is desirable also. It 
speed in a reciprocating motion. 

Fulfillment to a higher degree of the 
mentioned was provided by the weldment 
operating efficiency resulted 


Fig. 7—Mooring Bitts Used for Maritime Purposes. The Parts fo ey ard boevaay * ~~ = age 
Wete Pressed and the Pipe Assembled and Welded to the Tops Is 18 Ft 6 In. Wide x 8 Ft. 8 In pe a 7 Ft .. 
and the Bases song x / Ft. if 


Much has yet to be established by research, regarding 
such properties. Our knowledge regarding phenomena 
resulting from multiaxial stresses is limited also. How 
ever, the progressive accumulation of such knowledge 
will promote meticulous care in design and production 
so that present-day castings or weldments will seem 
crude in shape and quality by comparison. 


Maximum Rigidity Considered 


Our fourth reason behind the trends in the use of weld 
ments 1s maximum rigidity and this must be considered 
within definite weight and space limitations to be dis 
cussed clearly 

Maximum rigidity so limited, obviously can be real 
ized only by disposing material with the highest possible 
modulus of elasticity in the most effective manner 
Simply put, there is no question that an iron casting is 
more rigid if it weighs enough or is sufficiently larger in 
cross section. 


The foregoing remarks may seem elementary, but they 


' ~ rine bths 11 
SJ g "a ee . et ee arly 
 *.. ‘ é aa ’ 


~ her k: 


fi a” ail Xe. lu 
Lag} oo. by 

Lan Soa ne ee rm neit 
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‘ x sch 101 
~~ 


Thou 


N pag as » Pe | qu 


J ~ ' Fig. 10—Frame for Eight-Cylinder Engine 
Ate ures 6 Ft. 10 In. Long x 2 Ft. 7 In. Wide x 2 
Weighs Approximately 2065 Lt 


Figure 6 is a conventional bed for a mac! 
Since its over-all depth is limited, the user 
mum rigidity within this restriction. Thi 
provided therefore within the extent of out 
materials by steel disposed in an effective 
stiffeners on its underside are diagonal, and 
members are closed box sections. The thi 
is dictated only by design considerations. 
Weight Reduction 

Our fifth reason in the selection of a stru 
weight reduction. This reason has establis! 
degree the trend in the use of weldments 
watchword in transportation equipm nit 


emphasis on increased speed, safety and 


Fig. 8—Second Reduction Gear Blank. This Gear Blank pace hp min Fig. 7 i rpical of 
Weighs 25,000 Lb., Measures 12 Ft. 1l'/, In. O.D. It Hasa I he item shown in ig. ¢ 1S typical O 
3 Ft. 4*/, In. Face unimportant or prosaic fittings applied 
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Welded Steel Truck Frame Weighing 3950 Lb. Fig. 12—-Welded Steel Engine Bed Used on a Railroad Motive 
111 Dimensions of the Frame Are 15 Ft. 0 In. Long x Power Unit. The Completed Engine Bed, Weighing 3 
7 Ft. 6 In. Wide x 2 Ft. 3 In. High Supports 30 Tons of Load 
































































itime vessels of all types. Traditionally, they were Increased Operating E enc) 
ngs of greater over-all weight. If they can be pro ee a vatine eliictamse of 
. °" . ’ aovuil ~ Lit A ‘ ‘ Linx, 8 i il y « 
¢ ced as castings at equal weight they will revert ulti- 44. machine in which the parts are use 
| = ately if prices are competitive. The drver roll. shown in Fi | -< : important ad 
Of the two items s min Figs. 8 < 9 the one in Fig er are ' 
Of the two items shown in Figs. und the RTT. waase tn tk eek of welded eectinnsy wart it ic 
@; a gear blank, the other in Fig. 9 a housing of the same steam-heated dryer used in the pay print rug and 
~~ 2 ° P , : ili tar SCU 1Tl mve!l ae : Tuy’ all 
. 4 } +} , . . » ce mo ? 
hanism, bo which came into being in th arch . 11 
, eechanism, both o hic ree ty ‘ edesseize textile industries. Traditionally of t iron, at least 
minimum weight. They were used first as structural 9-9 vejded ginal dewere ave neyel in tn a PRE 
te nf marin Wes aval vessels i edavs when ~~ Sey on tat gs gp cat oe 
Brts of marin drives on navy ul vessel: in th lay ‘when snore than 10 vear: Thor are Hatter in weioht Chan 
Mreaty limits’’ were the design basis for our Navy's. stings. but this is not usualh enllinties -deration 
Ra 3 . . “me " ‘eo .e ino 7 ale suelx no . “2 , —S meena’ ore og . . 
ae puch items replace castings of relatively enor In one application steam consumption v reduced ap 
sleet , proximately 40°, ind yet production vw increased 
mApparently they show marked superiority in resisting ~ ; 
» abnormal loads imposed by the explosives forces of 
ttle damage, but they are used extensively in cargo 
ssels alsi 


eWeight reduction dictates the engineering selection of 
istruction for this Diesel engine frame, Fig. 10. This 
mime is more complicated than it appears. Much of it 
omposed of metal 4/3. in. thick, and such thin sections 
ut its structure connect with much heavier sex 
mus in a somewhat abrupt manner. There are laby 
iths in its shape involving many small enclosed pockets. 
arly it would be difficult, if not impossible, to use any 
her known form of construction with less weight. 
Thousands of these frames have been produced with 
t question of predictability or design hazard. They 
neither scrapped in production nor are they replaced 
e to service failure 
SAnother major form of transportation involving mini 
m weight in equipment is the railroad. Figure 11 
ws a car truck frame fabricated mainly of hot-rolled 
te ol */s- and */s-in. thicknesses with a few steel cast 
es included. The user feels that 30% has been saved 
m the weight of this frame. 


sfigure 12 is a much publicized and ancient item of 
Ided ‘ - ; ; ' ‘ 
ided construction in railroad service. It is the entire 
idation—25 ft. long, 10 ft. wide with the greater part 


its structure '/, in. thick—of the front end of the 
piyr type, high-speed, lightweight trains. 

1S neeivable that such a structure in one piece 
td be obtained by any other known method at equal 


fear 
A 
a \\ or the sixth point mentioned as establishing 
pds in 


~e use of weldments, is typified by the part 

‘ured in Fig. 13. It is a plate 8 in. thick, 23 in. wide, 
ee Weig! 2 tons formed in the bending rolls to a 12- 
p CITC butt welded. After finishing, these weld- 





nrc Y ‘i _* . . 9 . 
4a ij iS ric 1 y rc ¢ r ¥ < ¢ . Ny , : . . 
Fie 14 ng rings on rot wt kilns, - shov m Fig. 13—Riding Ring Measuring 12 Ft. 0 In. O.D. x 10 Ft. 8.In 
: ear naturally controls their service life, but LD. x 8 In. Thick and Weighing 12 Tons, for Use on a Rotary 
ir Out as quickly as those previously used. Kiln 
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Che thickness of the outer shell on the dryer shown is 
approximately '/>in. The dryer operates under a steam 
pressure of 100 lb. The replaced iron dryer, with much 
thicker shell, carried 20 Ib. of steam. 

In one application the weldment directly replaces a 
cast-iron dryer in a paper machine which was long in 
operation. Production was increased to a large extent 
because the initial drying capacity of the machine con 
trolled its productivity. Since the installation of the 
weldment, another part of the machine has become the 
bottleneck 


Natural Adaptability 

Che final item establishing trends is natural adapta 
bility that 1s, the suitability of a welded structure t 
design requirements. In the foreground of Fig. 16 is a 
typical example of a beam weighing approximately 30 
tons. Roughly it is 50 ft. long and 6 ft. high with flanges 
in. thick, and web plates ‘ thick 


Fig. 14—Close-up of Riding Ring in Use as a ‘Tire’ on the 
Kiln Showing Rollers on Which Ring Rides 


It seems obvious that this form of construction is most 
suitable for parts of this nature. Clearly, riveted con 
struction would not be more adaptable.or economical. 
It is not likely that castings in either steel or iron would 
be more economical. Figure 17 shows this beam in use. 
The machine is a huge bending roll for the forming of 
large heavy plates. 


Elementary Factors 


In most applications the fundamentals of selection 
apply in combination. The foregoing eight examples are 


der W 

1 mus 
* . 

ete in 
3 


Fig. 15—-Welded Steel Dryer Cylinder, Designed ‘ 
100 Lb. of Steam. Of the Double Shell Type, | 
O.D. and Has a 4 Ft. 0 In. Face. It Weig! 


Fig. 16—Two of Three Welded Steel Girder B« 

and One Bottom, for Use in the Construction 

Bending Roll, Shown in Fig. 17. In the Foregr 

Girder 49 Ft. 8 

Wide, Weighing 57,980 Lb. The Top Girder 

Is 40 Ft. 8 In. Long x 6 Ft. 0 In. High x 2 Ft 
Weighing 56,480 Lb 


In. Long x 5 Ft. 8'/, In. Hi sh 


Fig. 17—-Strongback Bending Roll Using 3 Gir 
Welded Construction, with a Screwdown Capa 
Lb 
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Fig. 18—Welded Steel Parts for Paper-Making Machinery Fig. 19—Frame for 16-Cylinder Engine. This Frame Meas- 
ures 1] Ft. 6'/, In. Long x 2 Ft. 11 In. Wide x 3 Ft. 7 In 
High, and Weighs 8800 LI 


ended to illustrate the predominance of the reason Such utilization may involve simp! upports such 
der which each was described. Many of the examples as those in Fig. 18, or it may involve a relatively comple» 
j much of this discussion are well known—possibly ob- structure such as shown in Fig. 19 

Mete information, Our intention is not to add to funda Early weldments were considered 

mental knowledge in this discussion, but to pause at this eted structures. It was assumed that 
int of impending industrial change and review these simply a joint. A pure butt weld was co! 

mentary factors behind the trends. ind structures were designed to elimin 
sevelopments excited by wartime considerations have 
men avoided deliberately in our instances. The prosaic 
les that we have shown were selected, first, to 
the varied reasons for the current trends in the 
iments, and secondly, to show the breadth and 

ipplication in many industries. 


Electrodes, equipment and technique 
progressively, so that today, a proj 
joint need not be regarded as a joint 
of operating history substantiates thi 
nized fundamental that a weldment 
not a number of separate compone1 
7 but a single, homogeneous piec 
Basic Fundamental Is Engineering he material. of course, must 1 


Certain engineering fundamentals underlie the use of Many types of carbon steel 
my type of construction or material. The basic funda welded, but some require spe 
ntal behind the trends in the use of weldments is the Stance, pre-heating 


rineering utilization of rolled steel. Field welding, structural 


TERNAL FISSURES 
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not wel 
Ordinaril 
conside Tr 
Chey do 


materials, 


service. In wreck 
structural parts n 
paired either 
straightening 

This is an it 
thing considere: 
terials for weldmet 


considerations ex! 


Design Criteria Also Fundamental 


The second { 

NOTE ANGULARITY OF TOUR design criteria. 
Naturally, the first 
type ol service required « 
tural part. The questior 
_ . . . . . meant <« } ‘ heer 
ines of Primary Portion of Engine Frame Shown in Fig. 19, Illustrating requirements Nas 

Contours as Well as Positions and Types of Welds the eight basic re 


B) HYPOTHETICAL 


ALTERNATE DESIGN AS LE ECE OF MET: 
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Fig. 21—-Production Stages of a Weldment Component. To 

Left Is Initial Billet; Next, Rough Shape Rolled from Billet: 

Third, Further Shaping by Flame Cutting; Fourth, Shape, 
Rough Machined to Required Dimensions 


Fig. 22—Typical Subassembly, with Welding Completed as 
Shown, Accessible from the Standpoint of Welding and In- 
spection 


haveillustrated. However, we have an interesting specific 
example which involves many implications with regard to 
service requirements as a basic criterion of design. 
Several years ago a submarine was commissioned pow 
ered by Diesel engines, the frames of which were of 
welded steel, similar to the one shown in Fig. 19. This 
vessel completed roughly 10,000 hours on these engines 
in normal service and from any standpoint the design of 
the engine frame had been proved satisfactory. Many 
hundreds of similar frames are in constant service today 
This particular submarine, however, has a very inter 
esting history from the engineering standpoint. We 
hear that she was depth charged many times, on two 
occasions so drastically that she was blown to the sur- 
face. Ultimately the ship arrived on the West coast with 
known fractures in the engine frames. Some repair was 
executed at that time and she was then brought to the 
East coast under her own power for general overhauling. 
The engines were dismantled completely this permit 


Fig. 23—-Frame for Engine, in Which Typical Side Plate As- 
sembly Shown in Fig. 22, Is Used 
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Fig. 24—Welded Steel Frame for Hydraulic Pr 
Capacity. The Frame Consists of Two Steel Plates | 
U-Shape and Joined by Butt Welding 


ting detailed inspection with the resul 
frames were replaced since many more 
discovered. To broaden the knowledge of dé 
one of these fractured frames was returned t 
cator for careful investigation. Location, t 
sible causes of the fractures were studied 
cracks and every inch of weld metal were ¢ 
fully. 

Exactly 126 separate fractures were f 
edly all occurred some time during comb 
thereafter, since they were noticed whil 
still at sea—nevertheless the ship traveled 
sand miles, of necessity, following their dis: 

With reference to type and location, the c1 
separated into a few categories. Some of the 
stress raisers due to machined contours, other 
about openings. The profoundly interestu 
that no failure started in the welds, or par 
primary load-carrying members. Some of 
bers have two or more butt welds with: 
They are dynamically loaded in tension 

Some failures started in welds of second 
welds that were deliberately designed as 
with internal fissures remaining. It was 
the stress in them was of a type or directi 
make such joints adequate, and they ar 
normal operation. 

Certain conclusions can be 
this service history 

One is that design criteria for normal ope! 
different than that required for battle actio: 
tural parts of the power plant are expected 
hull or other parts of the vessel. 

Another conclusion is that a welded m 
most definitely can be designed to withsta 


drawn rt 
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: ig. 25—One of Two Halves Which Were Bolted Together executed that it need not be regarded as such. Other 
jo Form complete Throat Ring Ho a ey ts, O > 7 a wise you would expect the fracture to follow such a weld 
The Throat Hing . gin. UL. re . 
0.694 1. LD. x 22 Ft. 0 In. at the top x 7 Ft. 11°/, In. High once it found it. : 
eon and Weighs 66,960 Lb. Finally the frame was sufficiently rigid 


illy stable so that the severe shocks experienc 
not affect the operation of the engine They brought 
the ship home! 


Metal Must Be Disposed Properly 


If properties of the material are to be utilized efh 
ciently the metal throughout the structure must be di 
posed properly. Where minimum weight or maximut 
rigidity are of prime importance, metal must be disposed 
so that design loads are carried with the most uniform 
stress throughout or with the maximum moment of 
erlia po sible. 

n Fig. 20, A is an outline of the 


engine frame just discussed. 
position of metal, note the con 
the welds. The frame could have 
built as shown at B and as a mattet 
designed initially. Undoubtedh 
ervice so designed at such point 
It is reasonable to assume that e' 
vive normal service, abnormal service 
will cause failure. At any rate it is our 
such designs are utterly unpredictable az 
good luck. This conviction is supported logi 
ssumption illustrated in C where the 
shown as though it were a single pi 
he internal voids shown exist to s 
: the welds are made properly. Welds 
E ae ' . $e such a design are hard to make, and the 
2 . St alley oh tion is difficult also. 

; Pn If the section pictured in C were cast, it is a 
Tig 26—Half of a Flanged Steel Head Is Used to Provide the sumption that it would not be accs pted with the fissur 
= Vertical Walls and Rounded Corners of the Main Portion of This 
= Weldment. It Is Part of the Upper Housing for a Ship Turbine 


1 
t 
} 
i 


iown, yet many times such internal voids are designed 
into weldments. 

Another point concerning proper disposition of metal is 
external contour. Flowing contours are natural ist 
te stresses. Those members and joints 1n- ings, the necessity being imposed by foundry require 
wry maximum normal stress, survived the ments. 
hocks pe riectly. 


the fractures starting at other points crossed they 


They are necessary for ano ison, too, in the 
structures of the type which we are discussing, becaust 
provide relatively even stress 

in primary members which substantiates the signed or unpredictable. This k 
that a welded joint can be so designed and 


| vels either de 
y is an absolute 
requirement for minimum weight and maximum servi 


bility 


x4 ‘ 


‘ 
1] 
Li 


Such design criteria cost mone’ 
mponent Part of Rear Axle Housing Shown in Fig. 


28 


i natural tendency to just ‘‘weld 


A 


Service records, however, substantt 
this score 
What is the economic compariso! 
ind minimum weight or predictabk 
these two things are definitely required? 
Figure 21 shows the production stage: 
nent noted in the center of the left view i 
On the left is the initial billet. Next we 
rolled from this billet. Following this the 
shaped to the desired contour by flame cutt 
tiple torch machine. Finally the piec 
chined to required dimensions. Weldin 


vided in the same machining operatior 


Welding Conditions as a Design Criterion 
Another typical criterion is th: 
imposed by the design. Full streng 


Fig. 28 Fabricated Rear Axle Housing cessible so that they can be exect 


WELDING MACHINERY PARTS 








Fig. 29—Drop-Forged Components, Typical of Thousands Fig. 30—Drop-Forged Sections Which Were Flash Welde 
Which Have Been Used in Weldments Shown to Form a Component of a Weldment 



















for 

they must be designed so that they can be inspected The most widely used plate component ‘ate 
readily. The first question here for the designer is the the flame-cut shape its a 
quality of weld required Bent plates typified by those shown in Fis a 

We have in Fig. 22 a typical subassembly as an ex to advantage in many applications. The stiffe: Richt 
ample, with the welding on this completed as shown, members of this hydraulic press frame are of p! Bch we 
accessible from the standpoint of both welding and in- onthe press brake. Their use in this typi and 
spection. Shrinkage and warpage have been eliminated duces the welding required, provides initi “ei 
as effects on the final assembly. The other portion of stability in the component, and adds to t! 1S 
the final structure also has been welded under most ac of the weldment. 


cessible conditions. It has been inspected and controlled 
separately from the standpoint of shrinkage or warpage. 
Figure 23 shows the subassembly previously shown in 


The primary member of this frame is com 
plates formed on the bending rolls and butt w 

The utilization of plate components fort 
its final position with the joining welds between this bending roll is exemplified also by this hug: 
subassembly and the remainder of the structure executed Fig. 25, which is part of a hydroelectric inst 
through the openings Hot flanged or ‘“‘spun’’ heads often are us: 
tage ascomponents. In the weldment show: 









rea See e8 



























one head is halved to provide the verti P he 
Trends in Types of Components rounded corners of the main portion ol Bre us 
Welding is simplified and better appear I 
Definite trends emerge in the type and form of com- With the advent of quantity requirement Spl) 
ponents being used in weldments. These trends are trend toward the use of hot pressings or a 
established naturally by economy and inherent design shown in Fig. 27. This one is approxima ra 
freedom. x 6 in. of */y, in. thickness. Two such Bhar 
It is quite evident from the examples given that hot- the major portion of the housing pictured in | He: 
rolled plate is the predominant component. Undoubt Designs based on quantity production inclu 3}: 
edly this is due mainly to the freedom in design that two- vantage drop-forged components. Thos« 
dimensional plates allow, for almost any conceivable Fig. 29 are typical of the thousands whic! 0 
size or shape can be designed using plate as the basic used in weldments. They provide freedo1 
component. eminent predictability where necessary a1 
Judicious use of other types of components in combina- cost becomes insignificant in such quantity 
tion with plate provides added freedom and economy. The forged and machined component on thi 
The various methods of shaping or forming plate are util- _ the hub of the large gear blank in Fig. 8. 
ized for the same reasons. Figure 30 is an interesting specialized u 
™ 
Fig. 31—Eight Small Steel Castings Are Flash Welded to Fig. 32—Component of Machinery Weldment. Su i 4 F; 
Provide This Component ponents Are Used in Weldments of Such Size or Nature to >¢ Un 
Prohibitive, or Impossible, as One-Piece Steel or : 


Forgings 
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Welding 1: reduced, lateral stability 1 





























be designed to suit this new functi 

















shapes such as these shown in F1 5, lel I 
ments. Roll cost is low but this is essential to the 





4 1149] hat it th 








Neldments in Which the Previously Shown Casting, 
Fig. 32, Is Used 








e 





for: | nents, comp sed of several small lorgings 
whic! h welded together. Design freedom in Finall we have the important tbi 
SR gha pit t inimum weight and maximum predicta fications 
miity results There is no well-defined trend vet develo 
Casting re utilized in a similar manner in Fig. 31. the specification of welds 
Micht small, hence more predictable, steel castings are none that I can see, except th 
I Mash welded together to provide this component curred in nomenclature. Weldm« tt 
Hundreds of tons of steel castings as shown in Fig. 32. government agencies, forinstance,are clear] ecifier 


used as components 1n machinery weldments and 
suse has opened a completely new market for steel 


stings as well as forgings. Generally, such components 
1 parts of such size or nature to be prohibitive 

mpossible as one piece steel casting or forgings. 

Figure 32 pictures a typical cast steel component. 


uly, this portion of the weldment would be more 
late, but properly specified and controlled steel 
minently satisfactory. 

Figure 33 ts the weldment in which the previously 
Shown casting is used. Six such castings or larger ones 
Bre used in this one piece. 

There 1s a tendency to utilize standard structural 
lied shapes in machinery weldments though their valu 
ponents is questionable in many instances. This 
gical when it ts remembered that available rolled 
were evolved for an utterly foreign purpose. 

e, their use in machinery parts often seems a make 


rate es 


° 


1T ‘ ; 


parison | 








ure 54 i typical elementary com] 1¢ 
| design—utilizing I-beams and angles—is show1 
leit with the redesign adopted on the right 
Fig. 35—-Rough Shapes Such as These Are Rolled for W: 
ments. Added Design Freedom Result 
type, extent a | ( 
eloped n tl ther | sp t 
welded macl I rt re 1 
lean, | this caus if 
final d oy] 
It would see that 
be done here b rdinat 
plendid opportunity tor the « 
q lesign criteria 
\s mentioned, nomenclature 
veloped and welding symbol r 
there are somewhat compk ten f specif 
welded machinery part in contrast 
nantes What type of wel int 
. USING FORMED PLATE Much remains to be done in the evaluatior t) 
Be Fig. 34—Elementary Comparison Showing Original Design joints betore the basis of this oe 


1 








on Right What method of inspection shal 
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We operat mall tonnage mill which provides ro 


vatizing 1-Beams and Angles, on Left, and Simplified Redesign What type of electrodes shall be used and wh 
1] } ‘ ; 1 


ippearance is better. \lso abrupt prorections I 
eliminated, fitting and welding are simplified and tl 
transverse member is more effective at equal weight 

It 1s possible that shape mills will lve new secti 
is required tonnage develops and 1 the shapes w1 


1 = . ‘ ‘ _ 
nall tonnages required. url 



















What are the standards for such inspection? Specifications undoubtedly are guided 
How and to what degree shall the weldment be tested? ment limitations, inventories, geographical | 


Should it be stress relieved ? vidual experience or the lack of it, or ill 
What tolerance can be expected and where? tions. 
Today the codes and standards of many agencies over All these can generate a rather chaoti 


lap in the specification of welded machinery parts. Itis condition in the industry, assuming that t 
reasonable to assume that none is adequate for they were of welded machinery parts properly can 



















established for other purposes. industry. Costs and prices are widely dive: 
It is my conviction that the commercial designer liter- so remain until fundamental specification 
ally has no guiding standards with the exception of no- devised and promulgated. 
menclature. It is inconceivable that he does not at times Much experience and basic informatio , 
apply weldments in which faulty design endangershuman records as a sound foundation exist. Ulti: 
life. able work will be done in its compilation, cor 
It has become common procedure for the user to rely in filling of the gaps. 
on the supplier to develop his specifications for him, but It would seem reasonable to conclude th 
there is nothing alarming in this if fundamental stand subject is one of mechanical engineering. 
irds are available. since we are considering only mechanical p 
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Control of Welding Fumes—Why and 
How 


By Lt. Morwick Ross, USNRt 


LTHOUGH there is no evidence that fumes from know the depth of the coating. I have 
black iron welding cause any permanent injury, one welder volunteer the information to m¢ 
industrial physicians agree that black iron weld- _three-sixteenths of an inch coating of weldi: 

ing fumes are irritating to the nose and throat andcan the inside of his lungs. Certainly it is 1 
produce a disagreeable cough. Since approximately suring picture to any welder who imagin 
90% of shipyard welding is black iron, these disagreeable so afflicted. 
effects are cause for concern. The fear of ulcers resulting from welding 
Most of the remaining 10% of welding is on galvan- strong. Doctors state that there is no com 
ized or painted steel. Inhalation of zinc oxide fumes tween ulcers and welding fumes. Yet the ick 
which are generated from welding on galvanized steel, That there is no limit to the human im 
may produce a 24-hr. illness called metal fume fever, illustrated by this last example—employe: 
characterized by chills and fever and an upset stomach. West Coast Shipyard decided that they coul 
It is an old story to most pipe welders. Doctors state hard hats, the trade mark of every moder! 












that the illness leaves no after effects, and repeated ex- It seems that there is a small space betwee! 
posures appear to do no permanent harm to the welder. band and the shell of the hard hat. The e1 
Welding on red lead painted steel produces lead oxide this shipyard determined that welding 
which is hazardous. Lead poisoning among shipyard drift in through this space, become trapp¢ 
welders is still practically unknown after three years of hat, and cause their hair to fall out. 








producing ships at high speed, but to ignore the possi It is certain that the imaginary illness« 
bility is to invite trouble. Shipyards in which red lead is fumes are worse than the real ones in terms 
used must never ignore the danger of lead poisoning. morale, for a man who 1s afraid of his job 1 
This has been a very brief review of the effects of ex rather than an asset. Labor turnover am 
posures to welding fumes in shipyards today. It scarcely became so bad in one shipyard where rumor 


begins to tell the whole story, but it serves as one good ing fumes were particularly prevalent that t 
reason why welding fumes must be controlled. Department was obliged to conduct a trainu 
I won't go into detail on this second reason—let me the Weld Training School, to try to substitut 
merely review some of the more popular ailments imag- fiction. But keep in mind that at the root o! 
ined to arise from welding fumes. Tuberculosis probably were the welding fumes. Adequate control 












is the number one fear among welders. Industrial phy- fumes was as yet not an accomplished fact 

sicians state that there is no evidence that welding fumes yard. 

can cause tuberculosis, but the fear is strong among many This seems to establish our second major ! 
shipyard welders. the heading—‘*Why control welding fumes 


“Coated lungs’’ have become increasingly popular as fumes must be controlled to help mainta 
the length of exposures to welding fumes during the war morale. 
has increased. Just what ‘coated lungs’ are or what they Here is a third reason. It takes money at 
will lead to is not clear, but the picture of the inside of to operate a successful ventilation program 
his lungs is very clear to many a welder. Some even _ trol of welding fumes, and the Production F1 
Pee aes: necessarily consider this. These are the 
The opinions or assertions contained in this article are the private ones of the average shipyard, the total annual cost 






the writer and do not necessarily reflect the official views of the Navy Depart Natina or: ine ine ; rs | 
cates ad hes Herel timelines tilating program in¢ luding both labor and 

* Presented at the 33rd National Safety Congress and Exposition, Chicago, preciati mm of equipment is | 5S 1 or less 
Ill., Oct. 3-5, 1944. 





t Regional Health Consultant, U. S. Maritime commission, Oakland, Calif annual payroll of the Welding Depart ment 
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is then, can the successful control of 
yn the hulls, in the sub-assembly 
increase the daily welding footage by 
nother way. Ifa welder burns 17 Ib. of 
poo! conditions (which is a reasonable 
duction welding), can he and will he burn 
litional when the compartment in which 
well ventilated? Yes, in fact he will burn 
re. Superintendents have estimated 
ling output in confined areas on the hullsin 
» 5 1b. of rod per man, after a good ventila 


installed 


Sections, 


f 


J 


s 


eee Se eer 


First Hand Knowledge 


‘ 


ent what seems to me to be most of the war 

ind innerbottoms, I speak from first hand 

when I say it is literally impossible for a 

in a full day’s work in thé oppressive at 

g from poor ventilation. It 1s no sur 

se of you in shipbuilding when I say that an 

urt of the working day of a welder detailed 

h a compartment is spent out on deck 

t he calls a “‘blow.”’ Nor is that any surprise 

nan and superintendent who are often 

their work the basis of 

they can group in a given space on the 
r the space unlivable. 


resulti 


— 


eon a ee 


=_ 


ore 


how 


hull 


sheet on 


a8 oO coe 


It ha uubt already occurred to you that welders 
on th lo not benefit from ventilation and there- 
fore sh not be included in this consideration. True, 
but welders do not alone benefit from control of welding 


ery other craft on the hulls benefits as much 
and th utput ol these other crafts may reasonably 
be expected to increase. From the viewpoint of costs 
pi control of welding fumes, therefore, there can be no 
doubt that welding fume control not only 
pays for itself; it represents profit through increased 


} 


enerally speaking, the answer to the “‘how’’ 1n con- 
rolling welding fumes is, of course, by ventilation. But 
rentilation for the successful control of welding fumes 
onstruction cannot be a hit or miss affau 


t must be carefully planned and executed. There is no 


You 


t 
; 
Suring shiy 
] 
Such thing as partial control of welding fumes 
e 


her do the job or you don’t do the job. 

The ventilation program I am about to describe is not 
& piandream. Itisa faithful description of the ven- 
mulation program in effect today in at least four large ship 
Wards building cargo ships and troop transports. They are 
ell on a fast building schedule of from two and one-half to 
jive months from keel laying to delivery. The ventila 
t m which these yards have in operation can be ™ 
t uny shipyard, and since every shipyard has 


irt of this program already in operation, it 
would not be hard to incorporate all of it. 


het re three essentials to be observed in organizing 

pes | ventilation program: first, ventilation equip 

earl per design and in sufficient quantity; second, 

BW d ventilation crew of sufficient size; third 
a car lesigned ventilation system. 

‘rst upment. I appreciate that most of you al 
read most of your ventilation equipment, but you 
may | lering additional equipment, and you will b 
ep rder lacements. 

lh 


ny type of ship can be ventilated with ! 
wers. The first type of blower is the work 

ventilation system. It is a high capacity, 
iu! ressure blower, delivery about 15,000 c.f.m 
ibout $300. It is used to ventilate cargo 
tanks, engine room and deck sections. 
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The second type 1: smaller edits e first Itisa 


medium capacity, high-pressure blower delive1 000 
to OVUU c.I.m. at 10 1n. pressure Iti é r ventilation 
of small tanks, double bottom I 
runs of duct work in 1 cessibl ent 
dual purpose blower, for by attaching an adapter to the 
inlet side it is used for local ex] ( t ith tou 

i! iameter flexible tubs bout 
S950 

Che third is a propeller fan deliverins m 4000 to SOO 
c.i.m. of free ait This type of fan develops low stats 
pressure and 1s not intended to be used ' 
It is intended purely 1 booster 
air movement along passageways, trunl the like 
It is light in weight and is therefore more flexible on the 
hulls than the other types. Its c¢ $175 to $200 

The fourth type is intended to be used a ! xid-iob 
tan. It should be light in weight 1 fi 1 to 250i 
c.l.m. capacity. It is used f ( i 
welding, for ventilation of very ] f ier 
dams, in fact, wherever the standard ventilation svstem 
cannot be used 

These four blowers form the ba 1 temporary 
ventilation system Other typ r iccessfully 
in place of these, and I have no intention of di lif 
them. However, these four represent basic fan type 
which in combination will pr ice the desired results 

Advocates Du I 
Under the heading of equipment " luct and fit 
ngs Che tendency in many shipyards is t uway 


Don’t be afraid i it Failure t 
sarily penalizes the 


from the use of duct. 


use ductwork unnecs 


tem by reducing the effectivens i blower equipment 

Rigid sheet metal duct has prov to be n ucee 
ful It withstands the abuse it inevit y receives, 
causes the lowest frictf®On loss and therefore d ers the 
most au It may be installed quick] nd ily with 
well-designed fitting Its single major disa intage 
which is outweighed by the mar intages is the ar 
required to store it 

The duct may be made of 1|S-gagt leet metal. AIL 
duct sections should be standardize to leng 
ameter. In a similar manner, all fittings such tees, 
elbows, reducers, etc., should be stat rdized a 
ject of this uniformity of design is of irse to make th 


parts of the ventilation system interchangeable throug! 


out, thus keeping the inventor duct and fitti it 
minimum 
Speed in handling is the primary det 


signing the details of the duct and fittir Duct secti 
couplings can be designed which « e attached in a 
matter of seconds without tool ul ire to be preferred 
to a nut and bolt coupling. But don't let the system bs 
come so highly refined it becomes unwi Ventilation 


of ships under construction is a rough job where qualit 
can largely be rificed to sin f ecu 
tion 

Perhaps most important to th eme of things, but 
often most neglected is the ventilats : With the 
critical shortage of manpower whic! tantly har 
issed the shipbuilder, those di t t t directly « 
gaged in construction have be tinually 1 
dermanned. This has been consi true of the ve 
tilation crew However, the importance to the shy 


vard of the ventilation crew must be kept in mind, and if 
it is undermanned, 
additional men. 
Che ventilation crew should be part 
not an admunistrative 


it should be givet high priority for 


perating 


department In most shipyars 









the Electrical Maintenance Department is responsible for 
ventilation, an arrangement which has proved satisfac 
tory. 

The ventilation crew must have ventilation duties 
only to perform. Combining ventilation with tempo 
rary lights, for example, is a common fault. Temporary 
ventilation is a full-time job when it is done well—a job 
requiring skill and constant attention. 

[he size of the crew is difficult to predict since it de 
pends on so many variables, but for purpose of rough es 
timation, two men per way and two men per hull at out 
fitting, not including supervision, would probably be a 
minimum in a shipyard building Liberty or Victory Ships 

[he members of the ventilation crew must be thor 
oughly familiar with the ventilation procedure adopted 
is the standard design for all hulls. Their duties embrac« 
installing the ventilation equipment on the hulls and 
operating the equipment to its maximum efficiency. 
During time not required for actual setting up of equip 
ment, they are expected to perform the function of ven 
tilation inspector, periodically covering the hull, looking 
for inoperative equipment and for inadequately ven 
tilated spaces. 

The final factor in the ‘“‘How’’ to control welding 
fumes is the design of the ventilation procedure. Ex 
perience has shown that there are a few general rules to 
observe. First, keep it simple; second, make it semi 
permanent; third, standardize designs for all hulls at 
all stages of construction. 

The design of a standard ventilation procedure is an 
individual job for every shipyard, since the design will 
depend upon the type of ship, the construction sequenc: 
and the amount and type of ventilation equipment on 
hand. Any shipyard can arrive at a successful design 
in the following manner however: 


Successful Designing 


First, from a physical inventory of ventilation equip 
ment on hand, classify all blowers into groups according 
to their performance characteristics. Blowers of approxi 
mately the same air capacity and pressure may be 
grouped together regardless of their make or exact di- 
mensions. Later, in designing the ventilation system, with 
the duct sections and fittings also standardized, ventila 
tion for an entire area may be described very simply as, 
for example, a group 2 blower with four type A duct 
sections, one type J elbow, and one type G outlet. 


. 
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In laying out the system itself, the hulls s} 
sidered as broken down into large section 
tion laid out for asection at atime. The ma 
may be taken as section lines, so that in a 

for example, ventilation will be designed for 
section forward of the crash bulkhead, holds 
engine room, holds 4 and 5, and afterpea 
case the section includes everything from d 

to the first deck. Superstructure may be re, 
other section requiring individual attentior 

As far as weather conditions permit gener 
should be used for all black iron welding. | 
ventilation requires the participation of the 
since that participation usually is not fort 
exhaust 1s not effective. 

The volume of air to move through 
ment must be determined by local conditi 
change per minute may be taken as a reasor 
tion rate for any closed tank as double b 
tanks, void spaces and the like. During 
this ventilation rate may be increased 

rhe ventilation system of a given spact 
stalled as soon as the construction sequence: 
calls for it, and must remain in place until v 
pleted in that space. Ventilation may be lau 
the ship to permit ventilation during outfittin 

Use may be made of temporary acces 
through bulkheads or decks for ventilation 
inaccessible compartments. The Navy, Ma 
mission and American Bureau of Shipping 
practice of permitting this where structu 
permits. 

Finally, when designs have been adopted | 
hull, blueprint them so the ventilation crew 
uniformly on all hulls. Deviation from th 
ventilation procedure should not be permitt 


has been cleared through the Ventilation Supe: 


has been formally incorporated in the blueprit 
shipyards have conducted a brief training « 
ventilation men to familiarize them with 
tion procedures, and have furnished each 
pocket size field notebook containing complet 
of the system. 

May I remind you that shipyards have 
their distinct advantage to maintain good 


ships under construction, are daily saving many 


increasing production through adequate contr 
ing fumes? 
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Multiple and S 


By A. H 


Historic Background 


the first applications of oxygen in the 
netal-working industries was the use of the 
Lance described by Thomas Fletcher in 
il years later, it became an accepted prac- 
iploy the lance for tapping ‘‘frozen 
es. Although the lance required no 


tap holes in 


fuel g 


TSS 
Hic 
bes is 
for co d operation after the combustion of the steel 
fad | ted, it must be considered the forerunner ol 
He cutting torches using oxygen and hydrogen, and 
fate: | acetylene. 

¢ | cutting torches consisted of a welding 


upplementary oxygen tube clamped on thi 

ced that the oxygen cutting jet i 
preheated to a redness by a reducing welding 
This tube was connected by a third 


to: 


npings 
+} 


host to its 
regulator and cylinder of oxygen. ‘This 
was generally used for several years after 


RSIS PS 


ttrand United States Cutting Torch was patented 
Later, this patent was declared invalid; there 
e two hose torch with cutting tip—preheat 
flan unding the cutting jet—came into popular 
i: 
everal years, intensification and expansion of the 
dustries created a demand for improved cut 


led to the development of a flame-cutting ma 
irly machines consisted of a hand-driven 


guide mechanism providing three-dimensional 
but limited to straight-line cutting. 


at { 


seen 


rt impact of World War I, the pressure for 
gr elerated industrial production brought forth 
th: graph, a light, portable, motor-driven machin 


nd straight-line cutting. Since that time, 


lels and types have been developed, with 
now in use throughout American industry. 
this same period, the Oxygraph was developed. 
he fulfillment of the industriald emand for an 
mtour and shape-cutting machine, since this 
complex type of cutting could not be readily per- 
straight-line cutting. This machine was an 


= 


= = 


—o reo 
. . a 


a) 4 the principle of the pentograph, using par- 
é 1 and connected arms. The Oxygraph, by 
em] p motor-driven, manually guided, tracing 
x made possible the tracing and cutting of figures 
! hape with uniform, steady movement. This was 
© 


ntribution toward the processes of fabrica 


On ar sembly. 


tor-driven, straight-line and circle-cutting 

Ma the Radiagraph, and the motor-driven tracet 

‘7 raph machine, the Oxygraph, though crude 

esent-day standards, served industry efficiently and 

direct result of these initial contributions, 

g developments have taken place in the field 

Cle 7 . t the Annual meeting of the AMERICAN WELD! OCIETY, 
q + ‘ 16-19, 1944 

Bales pecialist, Applied Engineering Dept Air Reduction 
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In 
C151 
indi 


1achine flame cutting th 
yn processes have become 1 il 
istry. 

By the time the United State 


TTT 


War I, the demands for armament 


1.1 
? 


creased to such proportions that 11 
full-capacity, found itself incapabk 
avalanche of orders and assignment 
dition that forced industry to find 
stepping up production without 
in plant facilities and man power 
factors in the ution of the prol 
ment of mass-production tech 
machine flame cutting, this wa 
mounting of several torch 
cutting machines—multiple cutt: 
utilization of techniques for the 
multiple layers of metal plates t 

lypical of the problems of th 
fronts one of the largest fabr 
west, 1n the cut fe ‘ 
This cut, twelve ft. in length 
differ radu, ljoined other 
product. In hand cutting the 
production was slowed throug] 
and grinding the cut To ove 
engineers turned their attent 
the use of a Radiagraph 

he use of the machine prest 
since it was totally impractical to 


form to the small variable radii 


come 


freely on 


spring was atta hed to the torcl 
thus the torch was held in co 
template. The template was m 
as the desired cut Chis rt 
Radiagraph to travel on a strait 
gressed, yet provided for the nex 
of the torch. 

The cutting time for a singk 
ute; this proved too slow as the 
drawn very nea! lo speed pro 
plates was cut, then eight. Thi 
it was decided to stack cut twelve 
best possibl cut, bolts were l 
clamp the plates tightly togeth 
ind economical cutting speed 
minute: thus the stack cutting 
linear cutting speed from 22 1 
Che cuts were found to be suffict 
clean to permit irect semb] 
further finishing. 

This was typical of the expe 
throughout the country during 
cutting equipment, while not str 


by the 


use ol a 


the post of the machine 


pecial ti 


use for so short a period that, ger 
try 


had not 






discovered the 
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tack Machine Cutting 
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formance and application. By the time of the Armistice lhe automatic torch lighting mechanis1 
in 1918, machine stack and multiple cutting had become city gas pilot lights controlled by a in 
firmly established throughout American industry with by-pass adjustable for desired size 












hrough the war period and the following decade, many lhe torch was also fitted with 3-dimen 
new developments and refinements were added in the field for angles between 0° and 45 
ot machine flame cutting. However, as far as we can as With th 
certain, there 1s no evidence of a machine mounting morte 
than two torches until 1929 

In 1930 the first four torch, centrally operated ma hines equipped with a greater number 
chine was constructed; this included central control of — jarger work tables. While it was true that 
the preheat flames and cutting jet in addition to provid 


: was applicable for work requiring 
ing an automatic torch lighting mechanism. These were 





universal acceptance of machi 


might appear that the potentials of this ph 
tion would be inexhaustible by merely e1 








t corr 
Lit) Bit 























; was equally true that there were undeter: ; 
innovations in the field but the purchaser, one of the na that produced irregularities, rendering lare: ; 
tion's largest and most progressive manufacturers, had cutting, the tvpe demanded by a large part : 

alae 2 5 ty 3 ile, i l | I Lied DY « 4 Wa 
sufficient confidence in flame cutting to set aside $5000 to — j mpossible 
cover the cost of development of a machine incorporat ; ¢ oe 
Se Peesoririie , \ program of concerted effort and stu 
ng eSe ae Ss. ! ' 
5 : ree? in order to reduce these adverse featur: 
rhe machine when completed shown in Fig. 1, con 
—s came obvious that success lay in an empir 
tained several important and original characteristics , , 
annem Giation Gidea: is the elements producing the deviations wer 
Among se were : : 4 
1. Special work-table The principal factor involved was foun 
2. Special tracing device motion. A picture of this motion and 
2 Hose supports can be gained by considering the commo! 
> : -. 7 oft Y ne 4 " hh . ot t he ro} 
| ‘Cae eaeelichd evetem ne hine bs ee the track of the m 
5. Automatic torch-lighter re ct \ lupo! le plate, an n ‘ mi it I 
; beead , shift the track in a manner which is depe 
A special non floating tracing device had to be de : . , , te 1 
, : , 3 relation of points of track support and th 
veloped because the weight of the four torches was so |, , ¢ 
: the motion occurs. : 
great that the standard tracer could not be used. The : f 
, “fA , : ne ons w _ Lace a6 
manifold system, mounted directly onto the back of the In ae ms Where the machine 1 1 
Oxygraph, was developed for efficient distribution of Ppencently ol the plate, the track will not be 
acetylene and high and low pressure oxygen. The mani iny change of location of the plate, and tl qu 
fold, equipped with blow-off valve and flash-back ar eled by the cutting tip will be defined « 


e C 1 . . “7 ( ] i¢ } ~ 8) T act 
rester, was fed through regulators from cylinders. From track location and the action of the machi 
the manifold, the gas flowed through valves and thence C@Uon ol the cut on the plate then become 


1 


through individual regulators to control valves consisting Telative location of the tip and plate at th 







of gas savers for preheating gas and a special attachment- ting. The plate may move slightly, but final 
assemblv for the cutting iet. These valves were con Move correspondingly, thus creating an I 

. ; : reap ; a a ats reat ; shane citt: 
trolled by jackshafts connected by positive, adjustable the cut edge. With the various shape ' 







: . : , d nende oO , worl 12 
links to solenoid-operated levers, which, in turn, were "Mounted independently of the work, we ha 


; : . : le ‘ ] ve ] . wr rerio’ wit ’ 
controlled by electric switches at the operator’s position ‘4€™ Ol relative tocation ind its bearing upot 
near the tracing device. The solenoid mechanism 1 Although plate motion has been recognize 
shown in Fig. 2 time, only by making observations has th 
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Fig. 1—This Forerunner of the Present-Day Oxygraph Was the First Gas Cutting Machine to Car More 
Than Two Torches. It Incorporated Numerous Innovations 
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This Provided Central Control of the Multiple Torches 
Yperated in Conjunction with Pilot Flame Torch-Lighters 
Another Innovation 


manner of motion been determined. In formuns me 
shapes, the movement of a portion of the plate 1s ver 
evi whereas with other shapes, it may be so slight 
1 t is not readily apparent, and an assumption might 
Mbe made that no motion exists. Where accurac’ re 
quired, any definite information concerning this moto! 
Pewith respect to the point of cutting will provide a basi 
Pifor predicting the degree of accuracy expected 
The significance of plate motion lies in the tact that 
this, coupled with other factors can seriously affect the 
final results. Where motion exists ahead of the torch 
the actual dimensions of the finished part will be af 


ected. Assuming that plate motion is the only factor 
which affects the line of cut, experimental data* can be 
used to predict the general finished shape and the gen 


eral expected location of errors. In the c of exterior 
Bcuts, any movement of the plate inwardly from the lin« 
{cut and just ahead of torch will result in a plus dimen 
n, and conversely any plate motion outwardly will 
roduce a minus dimension. 

lhe analysis of the plate motion brings out t 
lat the cut may be affected by either of two resultant 
nditions. The first is the independent “snaking”’ of 
pthe plate. The second is the bi “ly movement of the plate 
B when one side rests against a rigid point, thereby pro 

iding a fulcrum point. If the plate tends to move and 

S stoppe d by some projection or excessive friction 1 TO 
il effect may result. 

After assimilation of the data obtained from the ex 
tensive research on the behavior of material under varied 
s conditions of cutting, it was possible to derive certain 
corrections against the deviations produced 
under standard cutting practices. It was apparent that il 
the plate were mounted in a manner which permits free 
dom of motion, the tendency toward error would be 
minimized. If the plate could be firmly secured at 
ingle point in the center—a neutral point—any local 
disturbances would affect only slightly, if at all, other 


ase 


1 
ne tact 
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lation 





lactoria! 






ie 


mi 
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portions of the plate. However, central support is 
usually impractical since in most cases at least thre« 
points Support must be provided, the exact number 
depending largely upon the specific shape being cut 
With these three points located inside of the line of cut 
ling, with these supports made smooth and round 
ote ° mtroduce a minimum of resistance to motion, the 
ete Affecting the Accuracy of Machine Gas Cutting,” H. G 
“= A. H. Yoch, Tue WetpiInG JournaL, October 1942 












Early Solenoid Valve Mechanism on Machine Shown ir 
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STACK CUTTING 


This Stack of Nine ' 
High Quality of Cut Obtainable 





r 
‘ 


s-In. Plates Shows the Extremely 
y Caretul Stock Cutting 
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Fig. 5—Another Method of Holding Stacked Plates Tightly 
Together Is to Run Bead Welds Across the Plate Edges at Inter- 
vals, as Shown Here 


a) Shape ol piece 
b) The cutting machine 
c) Accuracy of template and tracin 
(d) Cleanliness of machine 
e) Condition of machine (lev el, square, ¢ t< 
f) Ability of operator 
g) Characteristics of material 
1. Chemical analysis 
2. Surface condition 
3. Heat treatment. Preheat before 
also postheating after cutting. 


e device 


cutting, 


While numerous factors exist that can affect the ac- 
curacy of flame cutting, of those which can be controlled 
the most important is the maintenance of proper rela 
tionship between plate, torch, and guiding device. An 
understanding of the basic principles of the process, a 
knowledge and appreciation of good workmanship, a 
recognition of what is required and an analysis of what 
transpires during cutting are all necessary to obtain the 
best results. By application of the knowledge gained 
from the research project, there appears to be little reason 
for not obtaining accuracy equal to that of any other 
metal working process. 


Stack Cutting 


During the decade following the Armistice, there was 
little need to study the relative merits of multiple cutting 
and stack cutting since the cutting machines seldom 
mounted more than two torches. If the work involved 
the cutting of many pieces of identical pattern, using a 
material that lent itself to stacking in several thicknesses, 
and with an ¢€ xperienced operator available, stack cutting 
was normally used. However, if the job involved but few 
pieces of a single profile, using a material whose thickness 
or chemical composition did nog lend itself to the cutting 
of several thicknesses, economics indicated the use of mul 
tiple cutting. However, with the development of the 
multi-torch machine, some of the work formerly done by 
stack cutting was given over to the multiple torches. 
Weighing of the relative merits and limitations of stack 
cutting against those of multiple cutting may explain the 
fields of work for which each is best suited at present. 


A. 





General Characteristics of Stack Cuttin, 


|. Generally limited to sheets and plat 


in thickness. 


However, on 
sheets, stack cutting is preferab! 


sheet cutting with one or multiple 


offers an excellent alternative to st 
quantities are not large enough to 
pense of making dies. 

2. Volume of work should be adequate 
sate for increased set-up time and ; 
of clamps, jigs or fasteners. 

3. Material must be clean and flat, sinc: 
or if not cut carefully, failure of 
causes spoilage of entire stack. 


t. Rate of production is usually quit 


l. Any 


) 


t. Rate of production depends on number 


Che success of stacl 
thoroughness of advance preparations of th 
upon the pro 
prerequisite 
cleat 


S€ cond, 
hirst 
prope T 
clamping. 


appreci ited 1f the prin iple up 
based is known. 
to assimilate the 


OUS | late 


with the 


HDeCCAUSE 


terial 


lng, 


thickness 


in use, and 1s 


T 


fixtures 


usually 


K 


er technique of oper 
is composed 


propel S 


lent quality of cut edges, with si 
and perfectly flat top and bottom { 
). Lower gas consumption per piece cut 

separately. 
B. General Characteristics of Multiple Cutti 
of material, 
cutting equipment capacity, can bi 
pieces can be utilized for cutting 
ties of parts 


within 


2. Economy of operation does not var 
volume of identical 
is not confined to large 
special work 


parts t 
volume 


are nee dle d 


5. Plate stock can be run-of-mill mater 


less than 11 


it is usually applied 


of the three 


Che preeminance of these steps 


4} 


ber of equivalent proportions. 
in preparation and operation, 


of the pl ites are to be welded. 
tained if the stack is 3 to 4 in. i 
may be exceeded. An 
stacks under 2 in., of 


gin. if 1 


formal characteristics of 
, can be cut as though they wer 


If adequate « 


the cut edges oi 
vidual plates are left smooth, square and eve! 
further machining unnecessary, particularly 1! 


The best re 


n thickness, alt! 
accuracy Ol in. 1S ] 
fin. I 


indet 


tacking, and 


stl 


cutting is dependent 


mn which stac! 
Several plates, so fitted 


no great factor, a larger stack should be used ! 


of economy; on the other hand, the greatet 


plates always involve a slight 





loss of accufa 


Fig. 6—Stack-Cut Parts Before and After Separati 
Corners at Edge of Cut Are Characteristic of This M: 
Cutting 
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Fig. 7—Pneumatic Method of Clamping Plates for Stack Cutting. Pressure Diaphragm at 
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Pressure Plate~- 





in Intimate Contact Over Entire Line of Cut 


ng width of kerf and difficulty of maintaining cuts 

depths. In addition, in cutting very thin se 

the amount of heat required is sufficiently great t 
the top plate; this negative factor 1s minimize 

e use ol a Waster plate,” a plate placed on to 

undergo this heat-damage. 

facilitate secure clamping, the plates must alway 
is clean as possible. Consequently it is essential 


t 
f 


that they be stored indoors 1n a clean, dry place, 1f pos 
le in a flat stacked position to prevent bending or 
nmping. A physical or chemical cleaning process is 
plied to the plates immediately prior to cutting; this 


isually accomplished by blowing with a jet of com 
ssed air, by rubbing with wire brush or broom or, in 

treme cases, by sandblasting or pickling. 

Proper stacking refers to the observance of the correct 
ngements of the individual plates composing the 
ck. Care should always be taken to expel all the ait 

etween the plates resulting from slight warping, bend 

g or variations in thickness of the plates. This is best 
mplished by hammering the plates along the line of 


Proper clamping is most important, as upon this de 
nal ~ . * . . . 

ends the figurative transformation of the pile of sep 
rate plates into a single, homogeneous plate . There are 
1 


veral methods of clamping in general use, the selection 


sually being dictated by the available facilities, natur: 

nd shape of cut and the type of plate. 

he various types of clamping devices are familiar to 
ichine shop personnel—C clamps, wedge-type U 

inps, toggle clamps, and pneumatic, hydraulic or mag 

ore lamps. In addition to these mechanical fixtures, 

bead or tack welds are frequently used. 

“igure 5 illustrates the use of C clamps. As shown, th 

n re supplemented by metal bars fitted between 


ind the stack to provide a more uniform dis 





not 1 pressure on the plates. In this case, the oper 
‘on consists of the cutting of laundry press parts from 
{ { nine '/,-in. plates. Figure 4 shows the ex 
remely clean, square edges of the finished cut 
Figure 5 illustrates the use of tack weld at an average 






» or 5 in. to hold the plates during cutting 





MULTIPLE AND STACK CUTTING 


Fig. 8—The | matic Clamy 
Pract 1 O W arge Quantiti« 
Be Cut 


Fig. 9—Original Single-Torch Set-Up f 
Holes in Tubular Headers. The Cam 
on a Lathe Bed from One Cutting 
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in. thick upper and lower cover plates weld 
gage diaphragm rims to form a flexible air ps 
ber. This is fastened to the heavy top plat 
studs. Through an auto tire valve, 25 psi 
lic pressure is introduced to the bellows, t 
the stacked plates tightly together along the 
of cut. Figure 8 shows this device as it ap 
ictual cutting operations. The use of bolts; 
restricted to plates whose final functio1 
holes, rivet-holes, hand-holes, etc. 
Stack cutting presents a hazard in that 
he entire stack 1s nearly always spoiled 
point of the cut is the beginning. Several 
used to minimize the chance of failure; chief 
the use of (1) staggered pile, (2) preheat: 
und/or starting cut of bead weld. 
In the “‘staggered pile’’ method the plat: 
» that each plate projects slightly beyond th 
hough the plates are well aligned with o:1 
dge of the stack at which the cut is t 
slopes slightly inward from top to bottom 


i ile alm, PT 


gE we ce hen 


the cut to progress down the stack plate-b 
torch advances. By the time the torch h 
. line of cut, all the 
Fig. 10—This Finished Header Assembly Indicates the Magni flame 
tude of the Job of Cutting Rectangular Holes, One at a Time. In th ree ee thod tl 
+ al . . | “4 { met | i Diat 
Increased Production for War Necessitated the Set-Up as Shown ithe Ppreneated cage method the | 
in Fig. 11 


plate have been penet 


} 


vertically at the start of cut rather than st 
the point where the cut is to begin, the plate 
by the application of he fl 
plate, manual tracer, anda No. 4tip. Figure 6 shows th is played up and d 
completed parts before and after separation of the stack, all the plates 
and shows the well-formed edges of the cuts. perature. U 
Figure 7 shows a diagrammatic layout of a pneumati torch of the machi 
method of clamping. The stack is placed between heavy _ 1s begun 
pressure plates. In the operation shown, a waster-plat In using a bead weld 
is used because of the extreme thinness of the stacked torch preheat flam« 
plates; however, it is not an integral part of the system bead weld which join 
of clamping. Between the waster plate and the top pres started through the weld at the edg« 


sure plate is a bellows-like diaphragm, composed of '/;- method ts based on the 


Fig. 11—Fourteen Torches Mounted on an Oxygraph Are Now Used to Cut All Openings in a He 
Once. Alternate Torches Are Spaced Out from the Torch Bar 
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Fig. 12—Movable Gates in This Template Permit Four Identical Pieces to Be Cut Without Interrupting 
Progress of the Torch 
ot mposed of individual plates but, by virtue of the mentioned staggered pile method with it unitorm 
®eld, have been transformed into one homogeneous’ overlap 
Beavy plate. If the plates have been trimmed by mechanical shear, 
® There are also several steps to be avoided in stack they may have the characteristic rounded edge; this 


meutting; viz., those producing an effect of heterogeneity ‘also produces a negative condition for stack cutting 
bi surface in face of cut. The most serious is an uneven, Ii the sheared plates are stacked so that the rounded 
aphazard stacking of plates presenting an alternate, edges are upward, the cutting flame tends to be de 

@on-unifornr pattern of overlapping and underlying edges _ flected, causing a false start or cutting failure However, 


mi plates This should not be mistaken for the above if the rounded edges are face to face, open space re 























Fig. Volume of Production Is Speeded in This Set-Up by Using Multiple Fig. 14—Six Cutting Tables Are Used in Pairs, 
sorche Cutting a Stack of */\-in. Plates. Two and Three Torches Are in Sequence, for Cutting Tank Sprockets in 
Used Alternately in Making Five Rows of Cuts Rapid Production. Template Table Rides on the 


Travograph Tracks and Is Locked in Position at 
Each Cutting Station 







MULTIPLE AND STACK CUTTING 


zation of the South its t 
following experience 
Figure 9 shows the orig 
ment used for flame 
in. rectangular opening 
in. side-wall of a 6 x | 
tubular header of a 
steamboiler. Figure 1 
typical header assembly 
consisted of a Camograph 
a wheel base over a lat! 
measured “‘stops’”’ for 
progressive positioning of 
relative to header. This 
served to meet all produc l 
ments—19 finished header 
dav for a period of L6 ye 
Under the pressure of 
Il demands for increased 
of ship power-units, a 10 
graph was installed, and 
holes required on a header 
it once. With the adve 
Fig. 15—Closeup of Initial Operation in Cutting Sprockets. Center Holes Are Cut ind faster ships, the h« 


at First and Third Work Stations, and the Plates Severed Into Four Pieces for Trans enlarged, similar to that 
fer to Center Pair of Tables ll. Through utilization 


I 


Fig. 16—Tooth Contours Are Cut on Eight Sprockets Fig. 17—This Close-Up of One End of the Machine ( 
at Once, Using a Special Travograph with Crossbars Shows the Central Clamping Jigs, with Each Piece H 


at Each End of Torch Bar. Accuracy of Cutting Is rately. Creep Is Thereby Reduced to the Vanish 
Extremely High on This Setup 


formed between the plates; normally the open spaces 
will stop the cut. When faced with this situation, the 
most practicable solution has proved to be the stacking 
of the sheared plates with rounded edges downward and, 
if possible, a flame cut plate at top of stack. 

One of the principal applications of flame cutting is the 
shaping of component parts for welded assembly. Fre 
quently these plates will be inner-cut, or holed-out, in 
addition to the peripheral or shaping cut. The starting 
cut of the holing-out operation is more difficult in stack 
cutting than in single-plate cutting. This is overcome 
by the use of a vertically drilled hole to serve as the point 
of origin of cut. Wherever possible, the drilling should be 
done after the plates have been stacked-and clamped; 
if not, a bolt or drift pin should be inserted through the 
holes until stacking and clamping have been completed, 
to insure true alignment. After removing burrs, etc. to 
reduce the possibility of fouling the flame, the cut is 
started at the drilled hole, being careful to avoidefalse 
start. 

The progress made within the past decade in the field of 
production flame cutting and in the increased industriali 


= 
Fig. 18—-In These Finished Sprockets the Last Toot! 
Same Shape as the Others, Indicating the Effect 
Individual and Central Clamping During ‘ 
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eration is the 


| 
I arcs trom the 
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iter! 


Heavy Duty Radiagraph No. 40 Was Designed fo: 
Thickness, but Serves Numerous Other Function 
Hot Cropping of Billets 


chine, the production rate was increas 
rage of 110 finished headers per 8-hr day; 
150% in header production with no increase’ the di and mass producti 
the number of machines in service, notwithstanding mored vehicles, tank destroyers 
ar increases of 67%, and 133°, in required cutting irious models of t 
ing and 14-opening headers, respectively 
inusual features are incorporated in the set-up. by no other can be attributed in 
of multiple flame cutting is normally and advanced application of flame 
parts of desired pattern from blank metal {mong the outstanding instance 
; however, in this instance, the parent cedure in machine 
ished product and the removed parts are scrap. Stand- duction of tank sprocket 
i multiple cutting machines are constructed with the §.A.E. 4140 steel, are | 
nged in line, the cutting operation consisting mately 27' n. in outs 
city of adajcent cuts in reproduction of the 
, but in the header-cutting machin 


ings are cut in the parent piece. Ir 


ypropriations into 
est tasks of the 


KS 


ii 
industry fulfilled their assig1 


mie! 


is the cutting 1s 


| off is small, under 2 in.: howe, 

sibilities of this type of machine 

pplication of the principk 
diagram of a special ten 
tracer for the cutting « 

istrates how nesting of piece 

two adjacent finished edge 

the method of appli ition of the te 

moved into the out-position to 
which progresses forward along le 


etic roller reaches main cam outlu siderab 


ipproxil 
ne and 2ZU-minut 
\iter the cuttu 


led tor 2 hi 


No. 2 1s moved into the out 

In progress on main cam, lever 

the in-position to complete the cut of two 

ur piece Follow arrows When this cut 1 
ushed, lever No. 3 is moved into the out-positi Phi 
roller is then moved to the new starting point 


cut is started lever No. 1 is to be moved to the 


is Shown. The magnetic roller then 
mplete the cutting of the 


\ 4 


pr 
two remaining 


latest deve lopments in productior 


cutting 
in Fig. 13. 


This set-up incorporates the f 

h stack cutting and multiple cutting and as 

able of extremely high production. The 

employed by a large East Coast ship) ird for Fig. 20—Round Bar Showing Stress Ind 

of arcs of large diameter rings. The Oxy Steel of 0.35 Carbon and Over. Th 
ilternate two-torch and three-torch com- 


4ne 


Nicking Square Bil 


MULTIPLE AND STACK CUTTING 








curs, they are leveled and rounded into shape before 
being machine-ground to final dimensions. 











Precision Cutting of Tank Sprockets 











The great progress made in precision flame cutting can 
be shown in its most recent application to the production 
of M-4 tank sprockets. In contrast to the process de- 
scribed above, the precision principles now employed 
eliminate the necessity of subsequent machining. 

A No. 30 Travograph with special arms carrying 4 
torches on each side, travels between three pairs of tables 
placed end-to-end, parallel, and on each side of the path 
of the cutting machine, as illustrated in Fig. 14. To per 
mit the use of dual torch-arms a small template-table 
was built to run on the same tracks as the Travograph. 
Since it is essential that the table and template be rigidly 
fixed during cutting operations, adequate fixtures have 
been provided for anchoring this table at each of the 
three working positions. 

A 1'/gin. x 28 in. x 8 ft. 11-in. steel plate (S.A.E. 1345) 
is placed on each of the first pair of tables. In each plate 
four starting holes are pierced by the use of a hand torch, 
after which the machine 1s used to cut out the center or 
hub-holes of the sprockets, and then to sever each plate 
in four pieces. The Travograph is then moved to the 
third pair of tables which have been similarly loaded, and 
the same operation performed as shown in Figs. 14 and 
15. 

In the meanwhile, the severed plates from the first 
tables are transferred to the center tables, accurately po 
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sitioned by means of a jig using the flame-ct 
and securely clamped to water-cooled jig fi 
machine is then moved to these center tab] 
tooth-contour of the eight sprockets are cut 
ously as illustrated in Fig. 16. During thi 
the other tables are again loaded with plates 
can be followed by comparing Figs. 14 and 1 
The greatest advantage of this precision | 
the older, previously described one is the el: 
the subsequent machining operations, fre: 
limiting production factor. The increment 
that permits this elimination of machining is 


the use of center-clamping, water-cooled jig fixtures 


high-speed cutting tip No. 45, No. 4, as show: 

This clamping arrangement restrains the 
gear from the walking action inevitably 
clamps are applied externally, that is, to th: 
center clamping, the walking action is transi 
scrap, permitting cutting of the sprocket to a | 
erance. 

The high speed cutting tip, using an acet 
sure of 8 lb. and an oxygen pressure of 100 Ib 
cutting speed of 8'/» in. per minute, or a cutt 
13 minutes for the circuit around the sp1 
this high speed of cutting, and efficient h 
control of material, a production of 14 sprocl 


or 112 per S-hr. shift is attained 
Figure 18 shows a number of sprocket 
cutting operation After cutting, the 


stress relieved in furnaces and then the spr 
are flame hardened by means of a semi-aut 


acetvlene machine to secure better wearing q 
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Fig. 21—-Schematic Diagram of Typical Layout for Mechanical Oxyacetylene Nicking of Billet 
duction of Shell Stock Blanks 
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f ws the latest development in portable cut A» <O00L S180 Shar agemstte® Sinnane vbeer - POR 
tan, iy known as the Heavy-Duty Radiagraph ' = 
eatin . r multitorch machine was designed to carry — 
pes itting torches required for penetrating and es 
Dorin 18 to 50 inches or more in thickness. It has LS 
Bevide range of speeds, from 1 in. to 44 in. per minute, A 
ra ugh a gear transmissiqn and gear-shift ~ | 
lever eavy duty torches are a newly developed ~ tly 
Bmries, water cooled and designed with their auxiliary ’ 
@uipment to carry extremely large volumes of gas per aD woTton 
BREAK 





While designed primarily for heavy cutting operations Fig. 23—Machine Breaking of Nicked Square or Round Bars 


at low speeds, the machine may also be used for hot Using Hydraulic Press with Self-Equalizing Support 
mopping and cut off of billets and blooms at the mill. 

veral billet cutting setups are in service in steel mulls 
and | tracted considerable attention. In such in shells h ive again adopted this process of nicking billet 
Stallat the flame cutting apparatus serves either as with cm oxyacetylens torch at A tne! breaking with 
@ subs or shears, particularly in cases where the ¢ither drop hammers bulldo ers, hydraulic presses, 01 
Stec! | led is heavier than the available shears can dropping onto i and lettil Line { 
hand! tandby equipment to take care of billet fracture and severar 
enttis of shear breakdown. Multiple torches seve! ul different mi ing ( 
hav loyed to maintain the pace of production ployed, all, of cours ubject t ort { 
in - these set-ups. experience 1S Painer 

| ransmussion system of the heavy dut' [he nicked, or gt . 
Radi irticular interest, inasmuch as its in et up by the oxyacetylene nicl ro long the 
or: flame cutting machine marks a new ad cl ige line makes possible tl toch 
ve: utting equipment. It consists o gear blanks with sheer | ks | t 
re t, a transmission unit, and interchangeabl pressure and/or shocl As the 
spur wered by a variable speed motor In cot hell . ot a sp ification that 
ffast aller portable machines, the top is clear Upon bursting, this pro} 
and | bered, permitting any kind or amount of ™ k-and-break process 
cht tis ing or multiflame automatic gas welding Che application of the fl 
ap be mounted thereon. This broad range of luigh-temperature r sulting it Uh t react 
app! kes the machine one of the most versatile u es Capa I I the 1 oh ul : to 1 I ur 
ye nce there 1s no oxyacetylens operation tion of the Db met the met 4 ‘ 
ou One ol its current applications is is the upset his effect bined wit I 
mot wer unit in the billet necking machine illus the cold mass of metal causes tl ent to | 
tra Fy ° highly stressed. When the elastic limit 1 cceeded 

crack is produced or can be st 


shock or pressurt 


Billet Nicking Machines Phe result obtained by nicking ot fa round 


AF r square cold steel bar or billet of rbo1 { t 
irmament program requires the speedy illustrated in Fig. 20 
a | production of millions of shells and There are no special pt 
b ng World War I, the oxvacetvlene process fications of the U.S. Army or } , cedure 
a pre iking proved to be the cheapest, peed Or severance However, the requir nspect proce 
Hes practical method for the production lure specifies that at least , oa aed 
a in square or round bars, billets or blooms provided with a square, natural P ry i 
inufacturers having huge contracts for therefore, seem to eliminate shea Vil r cut 
‘ ¢ ] 4 le | * 
the nick preak proce 
ceteaes Billets may be 1 il I 
~ vhere the entiré es ' ( 
billet require king, it is best 
} chine torc! 1 t | 
- eans ol rapi d econom1 { 
pposite nicks « i redetet 
? - le square breaks r thie 
4 ae—> The nicking e <¢ 
\ ( 00 ont fixture for the qui i it 1 
' é = | etermined point juar 
L —— 4 4: F = ‘ val the hott ret 
7 wv t ae 4 1) . how } 
t lets rapidly that { 
win l t be p1 ided t bt t ef 
4 * ent. In some instance ] t 
ised for m« g billets t 
Vi 1 Fig We 
BICaE® Geer Stee] mills provide bloor itet ‘ — 


View of Schematic Layout for Nicking Rounds 
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Fig. 24—Latest Type of Billett Nicking Machine. Nicks Are 
Made Horizontally Across Top Face of Billet. Double Casters 
Maintain Proper Space Between Torch Tip and Work. Note 
Quench Jets on Both Sides of Each Tip 


forging blanks with allowances made for the kerf widths. 
The shellstock blank lengths can be accurately held to 
iny predetermined length by marking nick locations on 
the billets, or by the use of a stop and index box on the 
carriage of the machine. The bed of the nicking machine 
should be of sufficient length to permit the entire length 
of a bloom or billet to be covered and all nicks completed 
at one setting by merely moving the machine progres- 
sively from one nick position to another. 

Upon completion of the nicking operation the two oper- 
ators release the stop, permitting the billet to be pushed 
into a gravity roller bed to move it forward as shown in 
Fig. 23 to the breaking machine. As the billet is 
broken into shell-stock blanks, the pieces are moved on 
gravity rollers to the furnace or to storage. 

Figure 24 shows the latest development for machine 
billet nicking. As industry was called on to meet the 
greatly expanded demand for large caliber field artillery 
shells, means of faster production was found necessary. 
This new machine differs from the former in several not 
able respects. In contrast to the older types, this ma 
chine permits two, four, six or eight nicks to be made si 
multaneously on the top side of the billet, torch move 
ment being horizontal instead of vertical. Control of the 
vertical position of the torches is by caster-fixtures rid- 
ing on the top of the billet, producing accurate, predeter- 
mined nick depths regardless of camber or irregularities 
in billet shape. Each caster-fixture controls the height 
of a set of torches. The fixture consists of two casters 
with the leading caster several inches ahead of the torch 
tip, the trailing caster several inches back of tip. At 
the beginning of the nick, the leading caster alone rides 
on the billet. About midway across, both casters make 
contact, and as the nick nears completion the leading 
caster has ridden off the billet and the trailing caster 
alone maintains torch elevation. 

Another unique feature incorporated in the new ma- 
chine is the water-quench jets attached to the torches 
The jets of water issue from pipes almost immediately fol 
lowing the cutting jets, causing a quenching action which 
increases stress concentrations at the nick-line by in 
creasing the temperature differential. The water is 
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Fig. 25—-Rear View of Machine Shown in Fig. 24 
Driven by a Heavy-Duty Radiagraph, with Tra 
on a Gantry for Lateral Adjustment 





brought to the jet-pipes by '/2-in. pipe alons 
and '/»-in. hose from this point to the plant w 
The flow of water is controlled by a toggle val 
to the gas control valves behind the n 
flames are provided at each torch 

The handwheel with sprocket attachment 
right in Fig. 24 controls lateral adjustment, | 
machine is moved to the right or left w 
pointer, also shown in Fig. 24, is at end of 
places the torches in the proper position to ni 


according to the length of stock-blank requir 


specific caliber of ammunition under manufa 


force applied to the handwheel is transmitted | 


chain to one of the running wheels of the 
which the entire machine is mounted. 

The following data provide operationa 
machine 


Shell Size 

Shell Stock Blanks x 
Tips Styl 
Oxygen Pressurt Preheat 

Oxygen Pressure—Nicking 

Acetylene Pressure—Nicking 


Preheat Time 

Nicking Time 

Length of Nick 

Depth of Nick 

Oxygen Consumption—-per torch 


Acetylene Consumption—per torch 


Oxygen Consumption-—per nicl 
Acetylene Consumption—per nick 


The rate of production of the etght-tor 
approximately 760 nicked blanks per hour, v 


ing at a work factor of 40 per cent. At higher 


tors the output is proportionately greater 
the mill is unusually well equipped with 

heating, forging and other succeeding operatt 
put of about eight hours operation of thi 

chine will provide sufficient material to kee] 
cup. d for 24 hours. 
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igh Lights of Hard-Facing Procedure 


By R. L. Lerch! 


















FACING of wearing parts to prolong their 1. Thoroughly clean a surface before tr to hard 
' umes greater importance than ever befor« face it 
a se days when it is so necessary to keep all ». If a hard-faced edge or corner w ve subject t 
my porta chinery in operation every minute. The shock, prepare it as shown in Fig 
fecht ique for hard facing with hard-facing alloy rod is Preheat to a faint red heat. visible 1 irkenet 
Mite simple, as every experienced welding operator room only, without goggk 
know few basic procedures are borne in mind. The i Always use an excess-acetylene flam« See ] 
mo rtant of these are: 9 
i ) Wm not nMty t} } i 11 ] wetore th rit 
* Art ten with special reference to the use of Hayne tellite Hard ' mut OP! an hard ee a ; . as 
Pe : res on savings and increased life are based on t of thi lace ol t] e Hasse netal re ne Ww til 
é tellite ¢ temperature 
—— ee 
+X \ 
od 
4 4 . \ | 
7 J ‘ i 
/ f / 
f J 
"4 t / / 4 
| | 4 y, 
| [| ) 
| | Se Af] 
L | | — 4 
f | x 
>| — a. AN f— 
” WALA 
f B 
LL Fig. 3—With the inner cone about '/, in. from the surface, heat 














Fig. 1—All surfaces should be thoroughly cleaned before they 
are hard-faced. A corner or edge that will be subject to shock, 
as on a punch, a shear blade or a die, should be machined 
sshown at A. An angle or inside corner that will be subject 
mild impact only such as a valve seat, should be machined 
as shown at B. Dotted lines indicate finish ground dimensions 
of the hard-facing alloy 


























a spot of the base metal until it suddenly becomes glazed, indi 
ating that an extremely thin surface layer has melted. This 
sondition, which can be produced only with an excess 
acetylene flame, is known as ‘‘sweating’’ and is necessary t 









the successful application of alloy hard-facing rod. The 
sweat’ area will extend for a distance of about in. around 


the acetylene feathe: 





























a — 

“9 ist the flame so that it has an excess of acetylene 
hs by a bright secondary flame, called a feather 
he j the inner cone. For hard-facing with hard-facing 
ts he feather should be three times the length of the 


If an excess-acetylene flame is not used the alloy 
t spread uniformly and may become porous 
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Fig. 4—Introduce the rod into the flame so that the tip of th 
nner cone just about touches the t rod light 
touches the “‘sweating’’ metal. The « f the ll the 
melt and form a puddle on the surfa f the weat’’ area 
Withdraw the rod and spread the puddle with the flam« I 
not stir the puddle. Melt off more rod as required. If th. 
flame is directed partly on the puddle and part! n the meta 


adjoining the puddle, the operation will progress forward 


6. Hold the rod and blowpipe tip each at an angle 8. Do not stir the molten puddle with t 
of about 45° to the work. (See Fig. 3.) 9. Never cover over or embed any for 
Let the end of the inner cone almost touch the in the deposit. Float and removs 


rod. may cause blowholes. 


Typical Hard-Facing Applications 


Formerly the prongs on this cotton bale truck were replaced The average life of these paper mill hog knives was 20 day 
3 times a season and the skids 6times. After being hard-faced during which 4 removals for regrinding were necessy 
they show little wear at the end of a year of service. When hard-faced they last 7 months without regrindir 
refacing. 


The average life of screw conveyors in a Michigan rock In this shear for re-squaring cold galvanized sheets 
products plant was 5 weeks. A hard-facing alloy deposit of ; in. maximum thickness, hard-faced blades last 2 t 
7'/, lb. on the flights of three 6-in. conveyors increased their as long between grinds as the hardened steel blad: 
life to 25 weeks at a saving of $512.55 used 


A forge company cut 6970 pieces with this ha: 
Hard-facing alloy applied to the tip of undercutter bits in trimming die. Previous to the use of hard-fa 
a coal mine effected a saving of 50% in bit cost and from carbon tool steel die averaged only 500 pieces 
22 to 27% in power consumption teenth as many. 
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DA Small Deposit of Hard-Facing Alloy Inside Each End of the Links of a Conveyor or Drag 


Jill 


crease Its Life from 3 to 5 Times 





a . 3 
2 in. in diameter, on this cement cor Hard-facing the 58 cleats on the treads 


ut 3 months prior to hard-facing. A hard-faced shovel tractor saved a Midwest 
r | year and 10 months of service was worn down n one winter 
on its diameter d treads afforded 


L Sure 


a welding operator can hard-face about 500 
mmers with hard-facing alloy at a cost of ap 
10 cents each, thereby increasing their length 
t least 10 times. 


HARD-FACING PROCEDURE 





10. Complete the operation in one pass if possible. with a circular motion. 
Do not deposit successive layers of alloy unless 12. Cover the finished job with asbestos | 
absolutely necessary. in powdered mica, lime or ashes 
Remove the flame from the puddle slowly and cool slowly. 


A layer of hard-facing alloy '/;, in. thick on the edge of this In 6 months, steel rabble disks for ore roasters 
plowshare increased its life by 5 times and eliminated delays from 18 in. in diameter to 11 in. After an eq 
and the inconvenience of sharpening during the plowing sea- service, disks hard-faced with hard-facing all 
son. tically no wear 


Cams from nail machines are hard-faced in a few minutes left is a hard-faced electric mud 
at a cost of $5.00 each. It required several hours to machine 4 months of service. On the right is an ordir 
and case-harden the S.A.E. 1010 steel cams formerly used, l month of service. These screws are used f 
at a cost of $20 each hole of a blast furnace 


Pas a” wd 


This illustration shows the difference in wear between an These threshing machine cylinder teeth of 
ordinary shovel and one edged with hard-facing alloy. The side for 30 days; the lower one, hard-faced 
hard-facing is applied in a band '/, to */, in. wide along the no wear; the upper one is worn beyond econ 
under side of the point. 
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A western brickyard found that hard-facing the outer edge A chemical company standardized on hard-faced c 
 cast-steel mixing augers with hard-facing alloy doubled verizer hammers after the first set, faced with hard-f 
life of 45 days to 90 days at a cost about one-fourth alloy, pulverized 223,000 tons as compared with 38,000 t 


for the tool steel hammers formerly usé« 


4 
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Tuna Clippers 


By S. R. Zimmerman 


A MONG the people on the water front the question 
4 is—‘‘What are fishing craft going to be like after 
the war? The answer is that they are going to 


~ 
‘ 
1} 
Lit 


re graceful, more economical and mori 
ifortable. There will be lots of boats of every de 
iption to suit every pocketbook and every desire, both 


nd for commercial purposes. This answe1 


i 


by blueprint specifications and drawing 
but by actual production now under v “ 
irds. Right now there is on the ways an ; = = 
clipper, being built by the Steel Ship Vonee} arn ae 
iiding Division of the United Concrete Pipe Corpora A tee 1s ie 
nm, which is typical of the strides forward in the small 
pbuilding industr 
una clippers now in production at Long Beach 
pyard of the United Concrete Pipe Corp. are all-steel 
struction with the exception of wooden joiner work 
leckhouses and the held insulation, which will be 
[he crew's quarters will be insulated with spun 
vessels are incorporating the most modern 


encrete Pip 


General Descripti 





A profile view of these ve 
the raised-deck tuna clipper ty] 
a raked stem. ‘The stern is of 
and thus is more slender than th 
in many fishing boats. The hull 
n thickness ft 
fram (that part of the ship 
4 the keel to form the ship's 
ier post, propeller post al 










































and bait tank. The bait tank enclosur 






into three insulated bait tanks to carry ren 
condenser tank. ae 
On the foreward part of the vessel and ab ® 
deck is the raised deck. This deck is als ‘4 
flush welded. An insulated steel deckhou 
on the raised deck and has accommodation 
of the crew. The roof of the deckhouse for 
deck; however, in order to furnish insul 
deckhouse, the steel plates of the bridg 
Fig. 3—A Prefabricated Deckhouse Arrives at the Shipyard 
This deckhouse was prefabricated at the Baldwin Park plant of 
nited Concrete Pipe Corp, 35 miles inland, and brought to the rat 





peller) is a built-up weldment of plates. These plates 


are flush welded which gives a perfect streamlined flow th 

of water to the propeller. a 
The vessels are of the double bottom construction with ad 

a center vertical keel. The double bottom is divided me of 


into four separate tanks which, in turn, are subdivided 
by this vertical keel. This center keel because it is an 
oil-tight girder, gives eight fuel oil tanks. Fourofthese (oa@f” 
fuel oil tanks are under the machinery space and four 
are under the brine well space. 








Fig. 4— After Arriving from the Prefabrication Plant at B 
Park, 35 Miles from the Waterfront, a Deckhouse | 


The hull of the vessel is divided into six subdivisions Place in Preparation for Welding to the H mucl 
by a transome and transverse bulkheads which extend All plate work is done away from the harbor sdilv 
to the main deck. Moving from forward to aft, the at a minimum and the shi; "ies 
first transverse bulkhead forms a subdivision wherein °PCU0DS, Perro e ey oy WOrepeaks: | it is 
are located the forepeak tank, which is used for fresh =~" = = i isi—S—sts : is the 
water, followed by a deep fuel oil tank. These are sep 1 th 
rated from the machinery space by a water-tight laid with wood. Between this wood coveru sel is : 
bulkhead. Going aft from the machinery space or steel plate there is a 2 in. air space thu he di 
engine room, the subdivision holds the brine wells and tection agaimst the heat and the cold. The nsit 
shaft alley. In the last subdivision, formed by the aft which 1s on the bridge deck, also has the lv g 
bulkhead are located the afterpeak tank and the lazar- insulation in that there is a wood covering o buarters 
ette. In this subdivision there is an afterpeak tank top with a 2 in. intervening air space 
which is used for fuel oil and two fresh-water tanks in th Aft of the pilothouse on the bridge de s ins 
lazarette. raised steel fidley with hinged covers on « hoors ar 

As pointed out above, the brine wells and shaft alley stack. This allows ample -light and air 
are aft of the machinery space. On reulati 


each side of the shaft alley are 
located the wells which are secured 

























in place by girders. There are girders I 
top and bottom, fore and after of 10U 
the alley and in addition to support m th 
ing the brine wells they give longi ible cir 
tudinal strength. There are five dividu 
brine wells on each side of the shaft Speci: 
alley, making a totalof ten. These whi 
tanks extend from the shaft alley 
to the shell and between the double ch s 
bottom and the deck. nal 

The main deck of the tuna clipper j * : entilat 
is steel plate, flush welded. On this ete ™ ~ ——_—- 4 ) fn the f 
deck and forward of the forecastle — a e. vee rents fr 
bulkhead is located the upper ma- — ’ W.. one i gall 
chinery space, as well as the refriger- eg ee * wate : - eo I ry spay 


ating compressors, cold storage 
rooms, machine shop and other store 
rooms. Aft of the forecastle bulk- 











; Fig. 5—-A View of the ‘‘Production Line”’ 
head on the main deck are arranged SPER ERG elk a i a Da 
the combination galley and mess s ship is moved from the buildina slab onto the marine railway 
room, partially enclosed well deck launching carriage which lowers it into the water slowly and with 
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hinet we. The fidley top is bolted in place so 
streamlined stack may be removed when 
to handleheavy weights to and from the 

ict 
; have a single mast and one cargo boom 
re rigged in tuna boat style. For shore and 





tte k I there are a large skiff, a small skiff and a 16 
rido vowel t which are all stowed on the raised declh 
Engines 
y . Th ilsion is furnished by a six-cylinder direct 
ersil iesel propelling engine which develops 840 
rh two 200-hp. Atlas Diesel engines turning 
\) rom. and connected to Fairbanks Morse a.-c. gen 
rators Chev deve lop 125 kw. (156 kva. 





Special Features Fig. 6—Looking Down the Slip of the Marine Railway at the 
Steel Ship Division of United Concrete Pipe Corp., a Vessel 


‘ Can Be Seen in Position to Be Lifted from the Water for Repair 
[hese new tuna clippers have a rakish profile and ex Work 














emely beautiful lines. The vessel’s form has un- The ' . 
ally graceful lines with beautifully flared clipper of more than 1500 tons, and ha hing 
wand a cruiser stern. The stack is entirely stream- esse!s that have be ‘ : m iron 
ned ) a epair 

One of the main features of the boat is the casing built 

bove the raised deck which furnishes light and air to 
he machinery space even in heavy weather. necessity of putting the foremast directly in front of the 
Also in these vessels, the machinery is set very low pilothouse which would obstruct clear vision, and gives 
hich obviates the necessity of an extremely wide boat, a destroyer-like appearance to the clipper The radio 


but at the same time giving ample positiveGM—  yetnot system is a combination commercial radio and radio 
much so as to make it snappy. The vessel rolls telephone, and 1s rated at 500 watts 

dily and rides easily—thus providing a good fishing There are no wooden tanks aboard the vessels, all 
form. In regards to fishing the stern can be lowered being steel. Further, there are no dual-purpose tanks 


intil it is flush with the sea, but when the boat is under except six brine wells which are used for bait in addi 
v the stern can be raised to a 24-in. free board even tion to the regular bait tanks on dech \ll the tanks 
hen the ship is fully loaded. The trimming of the throughout the ship are insulated with 6 in. of cork, 
essel is accomplished by the transfer of fuel oil. 44,000 board feet of the material being used for this 
lhe designers and builders of the vessels have gone purpose. 
msiderable trouble and expense to insulate com Production of these modern tuna clippers is by 


1 


letely all necessary tanks and quarters. The crew's methods which the United Concrete Pipe Corp. have 
juarters are insulated throughout against heat, cold and used so successfully in the construction of ships for the 







l. The sides and ends of their quarters have spun U.S. Army. In the construction of Army ships, the 
lass insulation with a plywood interior finish. The company has prefabricated the ship's sections, such as 
floors are wood over steel with a 2-in. intervening air deckhouses, keel sections, bulkheads, et t its Baldwin 

Air holes are so arranged that there is a constant Park Plant, 35 miles from the nearest tideland. Thes« 
tculation in this space resulting in a cool and comfort- prel ibricated sections are tr insport i their Long 
ble interior. An innovation in regards to crew's quar- Beach shipyard and assembled in what closely resembles 
ers is the extension of the bridge deck to the sidesof the a “production line.’’ In regards to the tuna clippers, 
h Chis extension of the deck shades the sides of the the vessels are prefabricated in six sections with thi 

khouse and gives protection both against the sun and piping installed. These sections (three sections com 
rom the rain, while at the same time it allows all pos- prising the entire hull) are moved on huge trailers to 
ible circulation of air. All berths are equipped with the eepyare as they are needed and assembled as soon 
dividual fans. as they arrive This procedure lends itself to economy 
| Special attention was given to the problem of ventila- in production. It also helps to relieve the critical man 
i ion When these vessels were designed. There is a large power situation, found in any harbor area du to the 
ig prward wl ventilator provided with an intake fan necessary congestion, by having i major part of th 
ich supplies air to the lower part of the ship. Ad work done a distance away from the waterfront 

tonal ventilation is secured by the use of two up-cast When a ship is pleted she is launched on the 
entilators, with exhaust fans in each, which terminate company’s large marine railway [he launching of a 
) Hen the es y. These ventilators are run through larger ship on a marine railway is much different from the con 
r ents irom the galley and thus draw the heated air from ventional method of sliding them dow: launching 
galley The vents will change the air in the machin- way, for the railway lowers them into the water slowly 
4 ty Space every five minutes. and without risk of damage By reversing the launch 
the antenna for the radio system is run to a tripod ing process on a marine railway, a shiy n also be pulled 

top of the pilothouse. This arrangement obviates the from the water [his facilitates rapid repair worl 
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HERE is one peculiarity which distinguishes the 

are welding operator’s job from other occupations. 

Are welding is the only widely practiced industrial 
occupation in which the operator handles a live electric 
circuit allday. Yet, in spite of all the implications of that 
fact, the d inger of electric shock to the operator is not 
as great as is often supposed. It is proposed here to dis 
cuss safety factors in arc welding from the electrical 
point of view. 

There are, of course, other viewpoints. For example, 
the arc welding operation involves some fire hazards, as 
well as the ordinary mechanical hazards to the workman 
which are common to almost any industrial occupation 
But these are not peculiar to arc welding. 

The presence of fumes and smoke ts likewise not pecu 
liar to the arc welding process, and ordinary means of 
dilution and removal are employed. The medical as 
pects of this matter are the subject of careful investiga 
tions in a quantitative way, but they all point to ade 
quate ventilation 
measure. 

Radiation of ultraviolet and infra-red wave lengths 
from the arc are sometimes regarded as serious hazards. 
They are not, in the sense that their effects can easily be 
prevented by commonly used protective helmets and 
clothing. Mystery rays are not present, although it is 
surprising how many times the rumor crops up that this 
or that arc welding equipment gives off radiations which 
result in sterility or peculiar ailments such as might be 
attributed to X-rays. Our own plant in Schenectady 
has effectively disposed of such rumors by having weld 
ing operators carry in their clothing pieces of photo 
graphic film for weeks at a time. None showed the 
slightest evidence of radiation. 

Thus, the hazard of electric shock is the one of greatest 
interest from the arc welding point of view. It seems 
worth while to discuss it in considerable detail, because it 
is not as common a source of injury or death as might be 
supposed from casual acquaintance with the subject, and 
because there are definite ways in which even the small 
hazard can be almost completely overcome. 

We have tried to keep records, and make a study of 
fatalities to welding operators from electric shock. It is 
a difficult task, because insurance statistics are not 
broken down quite far enough to reveal the needed data, 
also, rumors and newspaper publicity are notably inac 
curate when dealing with deaths in the arc welding field. 

For example, here are two versions, from different 
papers in the same city, of the one accident, “‘Stumbled 
and fell in such a manner that the electrode on his weld- 
ing instrument was jammed jn his mouth. The charged 
connection sent 550 volts thtough his body, killing him 
instantly.’ And, “Fell dead after 440 volts passed 
through his body. His heavy clothing, which all workers 
in the shop are required to wear for safety, was soaked 
with perspiration and, as he accidentally touched a 


as the pr ictical hazard preventative 
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Safety Factors in Arc Welding 


By R. F. Wyer* 





highly charged are rod used by another 
circuit was caused and the power pass: 
body.’’ As a matter of fact, careful me 
mediately following the accident showed 
76 volts available to shock the victim. 
But we do have 
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concrete intor 
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shows a perhaps surprisingly small nur Bo oper 
from this source. One insurance company 4 dt 
among one group of policy holders, electri Snsumpt 
least frequent cause of occupational deat im the y' 
fewer deaths being attributed to shock troct 
machinery, railroads or even drowning. T| ire 
the fact that the group must have includ: Phe 
and workers in electrical manufacturing m to th 
Spite ol the often evidenced tendency to Geant 
to electrocution in any doubtful case wher: in ide 
trical conductor 1s present at the scene Hons 

In a survey which we made among four ut 
using arc welding, selected at random ar his 
General Electric, these figures were obt ait re 
vear 1941: There were a total of 14,475 ind \ typi 
ers employed by the four manufacturer im larger 
13 fatalities, or one death per 1110 worker gure 
these totals were 1125 arc welders, among b 
was one fatality. mas to the 

Our own plants have for many years Bere is 
welders, with as many as 1500 welding ender 





ployed at one time before the peak in this « 
Yet in the last seven years there has bee 
accident to a welding operator This on 
and there is considerable doubt as 
caused by electrocution or by a fall 
The district supervising engineer of on 

ance* company stated in 1942 that, as measured b 
pe nsation rates, 
gas welding 
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are welding is only 
Yet gas welding 1s not 
a very hazardous occupation 

In 1942, still 
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another insurance compa! 




























































Fig. 1—In This Tank Manufacturing Plant, Hundreds of 500- 
Amp. a.-c. Arc Welders (on Balconies, Right and Leit) 4° 
in Operation 

























the differencs 
- 7 


shock hazards. In this equipment an adequately in 


between a.c. and d. « with ré pect to 


sulated electrode holder is used, and factory designed 
and built protective equipment disconnect the power 
when the arc is not actually in us¢ 

Exhaustive studies on let-go current mad it tl 
University of California, definitely prove that under lab 











oratory conditions, a victim is less likely to freez t 

—_ electrode with d. c. than with a. c., at given current 
fall _ a ~ ) ] } +} ‘ 
milliamperes. But to draw the conclusion tha 


) 120-Ft. Bridge Girders for 15-Ton Mill-Type Crane Being 


Fig. 2 welding is invariably safer than a.-c. welding 1s to ignore 
Fabricat with Aid of Alternating-Current Arc Welders : ait Ph REP 
Tangest All-Welded Crane Girders Ever Built. Each Weighs the factors of voltage, insulation, protective \ — 
. 36 Tons skin resistance, and physical condition of the subject 



















Che extremes to which interpretations of these test 

- may go 1s indicated by the recent di lopment of a the- 
ectrocution case per month for the preceding ory, by a welding supervisor, that while 24 Its i fe, 

only two of which involved are welding 28 volts is dangerous. Or by the perfor e of another 


) 
Thes tw cast were the only ones the y had h id for welding supervisor, who knelt in water I i teel deck 
D ' 


and grasped an electrode with soaking wet gloves, to 


hale figures on the total employment of arc weld demonstrate that one can feel 35 volts, but not 10 o1 
mo operator re available, a conservative estimate based If such a demonstration ever convinces a weldi pe! 
® industry sales of are welding equipment and on the tor that it is safe to place the bodv intentionalls ross 


ntion of electrodes gives a figure well over 200,000 
Hm the year 1943. So far, we have heard of only four 

Mectrocutions among arc welding operators during the 

entire vear 19465 

; [he shock hazards which do exist might be classifi 

® to their relationship to equipment and its layout 

maintenance, supervision and operator education 

the magnitude of some arc welding opera 

tr of the care which must go into the selectio1 
Mand arrangement of the equipment, is shown in Fig 
his particular plant has about 250 d.-c. arc welder 
W } 


re shown on the balconies, left, 


ty] yplication of are welders is the fabrication 
ea larger girders as shown in Fig. 2 
sure 3 shows atomic hydrogen arc welding equip 


ment in operation, and brings up the perpetual questior 
ms to the relative hazard 1n a.-c. and d.-c. welding. Her 
Mhere is at times potential of 300 volts between the tw 
Bender electrode projecting up and to the leit from th: 
mc. itis alternating-current. No case of severe shock, 
‘ lities resulting from the use of this equipment 
ever come to our attention 

e point 1s made to demonstrate the fallacy of a1 
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lit il QO! labe ratory experience iS TO - ; A . Weld, 
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the powe! circuit iro! Tne we 1 circuit 







The input, or power circuit wind electrically seq 
irated tr the 75-volt welding ( \ ns 

\nother form of a.-c. welder is des! rticularly 
outdoor service Chis welder include velding ti 


Atomic-Hydrogen Arc Welding on Aluminum he welding 


SAFETY IN ARC WELDING 


of a second after the welding arc is extinguished, as 
when the electrode must be changed. Touching the elec 
trode to the work automatically puts full power on the 
welding circuit again. 

With respect to the installation of arc welding equip 
ment, the major safety point is the necessity of ground 
ing the frame of the welding set, regardless of whether 
it is an a.-c. or d.-c. unit, or whether it is stationary or 
portable. Common sense, as well as the National Elec 
trical Code, demand that this should be done. An un 
grounded unit, even one in perfect condition, can give 
unnoying shocks and tickles to a grounded individual, be 
cause of the inherent ability of an electrical circuit to 
induce a static charge on another conductor separated 
from it by insulation. The effect is the same as that in a 
condenser, or Leyden jar. 

In the event of failure of the insulation, due to age 
abuse, or accident, the frame of a unit may become 
charged to full power circuit voltage, with serious con 
sequences, unless the frame is grounded. If the proper 
ground connection is in place, however, the frame cannot 
have a voltage to ground, and the only effect of such a 
failure will be the blowing of fuses or tripping of circuit 
breakers and disconnection of the unit from the line. 


This immediately suggests the necessity of installing 
adequate overcurrent protection and switches in the 
power circuit to the welder. Fuses or circuit breakers 
must be capable of interrupting the maximum current 
which may be drawn by a short circuit in the motor or 
power leads of a d.-c 


. welder, or in the primary circuit of 
an a.-c. welder. 


Disconnecting switches must be capabl 























Fig. 5—Arc-Welding Transformer 


es  » 


Fig. 6—Tank for Large 


Oil Circuit Breaker 


Being W 


W 
VY elded 


of interrupting the stalled 


y rotor current 
machine 


or the maximum current which ¢ 
by the a.-c. unit when the welding elect 
circuited on the work 

On the 
taken to he possibility ol 
normal circuit voltage 
circuits, because of the 
polarity, and the other 
units, abnormal voltage of somewhat lower ' 
be obtained 1f adjacent welders are operated [1 
ent phases of the supply line. This factor h 
ever, caused serious trouble because of the 
hood that an operator will get hold of two 
cuits at ones 


welding-circuit side of a unit, 


avoid t vetting 
two adja 
connection ol 


between 
one ul 


with opposite polarit 


Probably the most important item in equipn 
the safety point of view, is the electrod 
though uninsulated holders have been used 
ing for many years, good practice unqu 
quires that fully insulated holders should be us 

Figure 6 not only shows an uninsulated ele« 
but incidentally, an ideal set-up for potenti 
The operator is in a cramped space, and als 
edly in contact with the conducting metal in 
places on his body, unless his clothing is d1 
shoes free from nails. In his hand he holds 
holder which has a handle oi insulating n 
through which extends an uninsulated screw-h« 
ibly any contact he might make with the screv 
wet gloves or with the bare hand, would be t 
area to permit electrocution. But a shock 
him do something involuntarily, which will | 
danger. The worst feature of this holder 
head, projecting out beyond the ring or collar 
ing material just above the hand, ts entirely u 
Each time the operator changes welding electr 
is a good chance that he will contact this exp 
If he should fall on the holder, or sling the c 
shoulder or around his neck, as is frequently 
live conductor may contact his chest or back 

There are now several types of good insulat: 
holders on the market. They should be u 
welding job, and their insulation should be k: 


class condition. Studies of accident report 
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Fig. 








good percentage of cases, evidence that uninsulated elec 
trode holders caused or contributed to death. 

Maintenance and supervision play an important part 
in the safety side of welding, as is the case in almost any 
other process. Fire hazards should obviously be watched 
for and, when found, eliminated. Welding cables and 
their connectors should be examined frequently for 
breaks in insulation. The extremely hard service to 
which welding cables are subjected often results in se 
vere damage to the insulation. Yet the welding opera 
tor, accustomed to arcs and sparks in his daily work, often 
disregards accidental short circuits which spell trouble 
to the safety man or the fire inspector. Likewise, weld 
ing return circuit connections should be given attention, 
by supervision. Arcs or flashes in unexpected places 
along the return path of the welding current may result 
in fire hazards if reinforcing rods, scrap lengths of pipe or 
bar laid together, or building piping are indiscriminately 
used. 

The maintenance of adequate safety ground conne« 
tions to the frames of all welding machines should be 
checked, because many operators do not realize their 
importance. For the same reason, the maintenance of 
insulation on electrode holders should not be left to oper 
ators alone. Electrical repairs and connections on the 
power-line side of the welder should be handled only by 
competent men. 

In the last analysis, it is obvious that the welding oper 
ator and his safety education plays the greatest part in 
preventing accidents to himself. It is undoubtedly signifi 
cant that at least one—there are probably others— of 
the large electrical manufacturing concerns has an unu 
sually good accident record in regard to shocks to weld 
ers. Regardless of special instructions, the whole phi 
losophy of such a group of workers leads to a healthy re 
spect for all electrical circuits and proper care in handling 
them. 

The paramount warning should be to take particular 
care in hot and humid weather, and when welding in wet 
places. Almost without exception, fatal accidents t 
wedders occur in hot weather. The operator's own con 
dition and that of his clothing should be his guide. H« 


Accident 
Protective Occupational 


Prevention, Protective Clothing 


Safety) Clothing: 


Specifications for 
Leather and Asbesto 


Gloves and Mittens. Am. Standards Assn.—Am. Standard L18.7 
—1944, L18.8—1944, L18.9—1944, L18.10—1944, L18.11—1944, 
L18.12—1944, 20 pp., 30¢ 


Airplane Plants, Machine Tools Time and Tool Saver Tool 
Engr., vol. 14, no. 2 (Aug. 1944), pp. 84-85 
Airplanes, Fuel Tanks. setter Fuel Tanks Made Faster. Avia 


tion, vol. 43, no. 11 (Nov. 1944), pp. 134-136 


Armor Plate. Arc Welding Armor Plate, W. M. Blagden. 


Welding Engr., vol. 29, no. 10 (Oct. 1944), pp. 52-55, 74. 

Automobile Maintenance and Repair. Repairs and Main 
tenance: Arc Welding in Vehicle Maintenance, C. T. Bower 
Mech. Handling, vol. 31, no. 9 (Sept. 1944), pp. 425-427 

Automobile Wheels, Rims. Save Those Tires. Oxy-Acetylene 
Tips, vol. 23, no. 4 (Oct. 1944), p. 115 

Brazing. Electric Furnace Brazing Being Widely Extended 
H. M. Webber. Iron Age, vol. 14, no. 20 (Nov. 16, 1944), pp 
48-52; no. 21 (Nov. 23, 1944), pp..52—56 

Brazing, Electric Furnace Brazing, A. K. Phillippi. Metal 
Industry (Lond.), vol. 65, no. 13 (Sept. 29, 1944), pp. 196—198 


Brazing. Silver Alloy Brazing with Induction Heating, A. M 


Setapen. Electrochem. Sa Preprint no. 86-25 for meeting 
(Oct. 12-14, 1944), pp. 277-297 
Bridges, Highway, Australia Peat’s Ferry Bridge Hawkesbury 


Commonwealth Engr., vol. 32, no. 2 (Sept. 1 


River, N. S. W 
, pp. 31-35 


1944 
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should always guard against wet glov 
clothing, particularly clothing made of tl 
rics. 

The operator should assume the major 
for seeing that the insulation of the electr 
good condition 

He should learn to carry an electrod 
handle, never slung over his shoulder, or 
his arm, 






















He should never, under any circumsta 
an electrode holder with an electrode or « 
it. 

He should never throw or lay an electrod: 
so that it makes contact with any conducti 

He should never work alone in confined 
spaces wheft, for example, striking his hi 
temporary loss of his faculties. 

He should be particularly careful when v 
the ground or floor, since it is significant 
talities involve a fall. 

Case studies, incomplete as they usual] 
basis for these recommendations. For ey 
but one of nine reports of accidents, dating 
1943, the statement was made that the weat!] 
hot, or that the victim’s clothing was soal 
five of these nine cases, 





















































a fall was involved 

a height of eleven feet to the case of a standir 
fell to a steel floor. In every one of them 
holder was uninsulated, and in none was t] 
of contact with any live part other than 














holder. Four of the cases involved arc weld 
working in confined spaces 
This discussion can be summarized foll 
1. Are welding is not a hazardou arc 
judged by industrial standards oni 
2. Electric shock is a relatively infrequ hous: 
death. H 
Where electrocution of the welding oper Sta! 
curred, one or more of three factors was usu B 
\n uninsulated electrode holder fm 
2. Wet gloves and clothing 01 





\ fall 
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Coal Mines and Mining, Maintenance and |! 
Pans Repaired and Built New by Spot Weld Pp 
Coal Age, vol. 49, no. 11 (Nov. 1944 , pp. SU-d2 at 
Copper Alloy Fusion Welding, Copper, Bra 
Oxy-Acetylene Tips, vol. 23, no. 4 (Oct. 1944), pq 
Cutting Tools, Welding “Hardex” Elects 
Tools Engineering, vol. 158, no. 4105 (Sept. 15 



















=. 








Electric Transformer Welding Transformer | 
Allison Welding Engr., vol. 29, no. 9 (Sept. 1944 
Electric Welding Which Size for First Pa 
Welding Engr., vol. 29, no. 10 (Oct. 1944), pp. 60, ¢ 
Electric Welding, Aré Design for Arc Welding, 
Welding Engr., vol. 29, no. 9 (Sept. 1944), pp. 3£ q 
Electric Welding, Ar Electrical Engineer ar 
Vorld—VI Welding’s Promise of Lower Costs, ] | 
Elec. Eng., vol. 63, no. 10 (Oct. 1944), pp. 375-37 
Electric Welding, Ar« Progr in Automati 
R. F. Wyet Machy. (N. ¥ vol. 51, no ¢ 
154; no Dec. 1944), pp. 189-191 
Electric Welding Machine Design of Automat 
hine Control, N. E. Porter and W. M. Nott el 
122, no. 14 (Sept. 30, 1944), pp. 72-73 
Electric Welding Machin Control. Operati 
Phase Welder from Three-Phase Supply Engi 
no. 4105 (Sept. 15, 1944), p. 20¢ 
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Aluminum Spot Welding Tips 


By Eugene J. Peltier” 


EX LLENT outline on ‘““‘How to Spot Weld 50,000 amy re needed to obtain the pr pot 
7 inum’’ is given in the August 1942 issue weld when working with hea tocl juarter 
WELDING JOURNAL, which is the Journal inch welded to quarter incl Some setups at uch that 
Mahe AMERICAN W! LDING SOCIETY. | cause high secondary impedance requir machine 


7} rmatiol may be purchased separately 1] i capacity t overcome thi impedat cit ul 


re the Socrety. It is called “Tentative cient current for the weld 
ie dat nd Recommended Practices and Proceduré Che duration of the weld for aluminum 1 erabl 
me Spot Welding of Aluminum Alloys.” The price 1s on horter, in general, than that for fer metal 
do) . most es the loading ture t 
4 ll explains the processes required lor between the point require considerable time ( 
m t welding of aluminum. A careful study pared with the actual welding time val 
im these Standards, combined with a knowledge of thi 1 low-duty cycle; that is, the ratio bet n the current 
theor ctricity, will enable anybody to efficiency time on and the current time off is quit lost spot 
pupervise pect or operate an aluminum spot-welding welding transformers are designed for a uty cycl 
Gepart idicating the current time o1 equal the current 
Th re several points in aluminum spot welding time off Che controlling factor in the de n of thes 
Bywever, which need special analysis from time to time transformers is the dissipation of heat. With a low-duty 
ani in this paper I shall attempt to outline some of them cycle, such as is common in aluminum spot welding 
the war and the tremendous increase in th these transformers could stand more | without over 


lustry, aluminum spot welding was a specialt) heating 
w manufacturers such as those making The current capacity of most n in be 

ld utensils and special electrical apparatus reased, 1n some cast up to 25 Che tollowing p1 

vever, the spot welding of ferrous metals, brass¢ cedure is used to increase the output of these machine 
st teel, etc., was quite widely utilized in industr [he transformer is disconnected from the lin 
Expanding requirements for fabricated parts of alumi test 1s run on it to plot its saturatio1 rve This is done 
fu | 
in 


eee 


necessitated the revamping of existing equipment by leaving the secondary windings opet | impre g 
er that it may be utilized. 1 potential on the primar rangi the 
pot welding requires higher current valu normal primary voltage t point at whi the exciting 


al closer control of the duration of the weld urrent increases rapidly with a small increase 11 itage 
than that needed for most other metals. Readings of impressed Itage and excitu rrent are 
rtunately, electronic timers had been developed taken at small voltage ste] From thi urve 
to such an extent that the exact type plotted using the voltage as the absce1 the current 
purchased, with proper priorities, and n amperes as the ordinat The point this curve at 
@nnected to present resistance welders. vhich the current starts to increase rapidly with a slight 
These electronic timers allow a very accurate selectior increase 1n voltage 1s called the k: f turation 
f timing the duration of the weld from 1 cycle to 30. curve Che voltage value just be vy thi nee 1s the 
eyck That is, with a 60-cycle alternating current su ited 
ply, the time can be accurately controlled within th In most cases this value 1s higher than the 1 | primary 
mange of from one-sixtieth of a second in sixtieths of a voltage of the weldet Phus, with uit t former 
BECO! to one-half second or more. uto transformers, or induction voltage 1 lator, the 
r remendous advantage to machines on which oltage impressed he primary of 1 ge tral 
Bie duration of the weld is controlled by a can on thi former can be increased wit! 
or mechanism or some attachment operated by ait secondary curret 
pr vitches or similar devices. With an electroni When the installat: clud ra 
Bmer the duration of the weld can be accurately set the primary connections to the v I rmer ar 
ne djusting a dial, whereas a mechanical control made through electronic tub rat tactor 
I lerable work and only approximate result there is a definite 
. never approaching the accuracy of the drop caus 1 reduced voltag the 
e 
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advisable to locate welders as close as possible to the 
main power busses or substation. 

The effect of simultaneous operation of two or more 
welders on the power supply, and on the quality of the 
weld produced on the individual machines, is adequately 
described by another article in THE WELDING JOURNAL. 
It would be well to state that the effect of this simultane- 
ous Operation 1s proportionate to the voltage drop in the 
supply lines indicating again that adequate supply lines 
and locating your welding department as close as pos- 
sible to the feeder transformers are vital details to con- 
sistancy in spot welding. 

Even after reconnecting your spot welders in such a 
manner to obtain the maximum current from them, you 
may occasionally be asked to weld some parts requiring 
more current than is available. In stating the amount 
of current required, I refer to the tables of current values, 
pressures and time of duration as advised in the ‘“Tenta- 
tive Standards and Recommended Practices and Pro- 
cedures for Spot Welding of Aluminum Alloys.”’ These 
values are for obtaining an ideal weld, but a certain 
amount of latitude is allowed if one understands the ef- 
fects of deviating from the values given in the tables. 

Let us take a look at the formula 


H=FxXrXxXtXk 


in which 


H = the heat in watt seconds 
I = the current in amperes 
r = the resistance between sheets in ohms 


t =} the time in seconds of the duration of the weld 
a constant controlled by the dissipation of heat 
in the weld area. 


An analysis of this formula shows that any of the fac- 
tors on the right-hand side of the equation could cause a 
change in the heat obtained. Now if the required current 
I is not available, a sufficient increase in 7 or ¢ would 
compensate for the lack of current. 7, the resistance be- 
tween sheets, can be increased by decreasing the pressure 
applied on the work. ¢ can be increased by lengthening 
the duration of the weld. The quality of these welds 
may not be absolutely ideal, but by properly adjusting 
values of pressure and time a very satisfactory weld may 
be obtained from a machine slightly under the current 
capacity desired. 

Thus far we have discussed the application of equip 
ment formerly used for spot welding steel to the duties of 
spot welding aluminum. In several cases, new equip- 
ment is purchased. Concerns manufacturing this equip- 
ment will, upon request, advise the specific type best 
suited for your application. It is advisable to be sure of 
accurate timing control plus sufficient current capacity 
for the heaviest sections you will be required to weld. 
Purchase a machine or machines which will not overtax 
your available power lines, because new power wiring 
and transformers are costly and difficult to obtain. 

The Tentative Specifications for Spot Welding Alu- 
minum recommend the use of analytical cross sections of 
sample pieces to determine the quality of the weld when 
setting up the machine. They advise setting the current, 
time, pressures, point size and contour before starting to 
weld. Then weld two test pieces together. .These test 
pieces are cut across the weld, taking care to leave over 
half of the weld on the part to be analyzed. This part is 
filed using a ‘“Vexon’’ or milled tooth file until the weld 
is sectioned exactly in the center. The Standards advise 
the use of ‘‘Keller’s Etch’’ to etch the sample, but a hot 
concentrated solution of Oakite No. 30 or caustic soda 
followed by a clear hot water rinse, then a dip in 25% 
nitric acid and another clear hot water rinse does a satis- 
factory job. After the section is etched, the weld nugget 
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is clearly defined and can be readily analy 
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Save Those Tires 


By L. J. Rumig* 


N AUTOMOTIVE service company has built up 
a good business by altering automobile disk 
wheels with a cutting blowpipe. The wheels 
are then able to take wider rims, and thus help save tires. 
Authorities have found that it is of great importance to 
mount the tires on the right-sized rim. It has been 
proved definitely that the rim width directly affects the 
rate of tire wear, and therefore can become a contributing 
factor to tire life. The larger-sized tires that have be- 
come popular in recent years do not always give users 
the absolute maximum mile: such tires aré 
frequently mounted on rims designed for the smaller 
tires of earlier days. Rim width was a matter of no 
great concern when rubber was plentiful, but now it 1s of 
decided importance. It is understood that when the 
manufacture of wheels is resumed, they will be made 
with wider rims 


ize, since 
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Fig. 1—When the Wheel Is Turned on the Shaft, the Cutting 
Blowpipe Will Remove the Bead of the Old Rim Neatly and 
Accurately 











When a large tire is mounted on a narrow rim, the 
tread surface is curved sharply, leaving only the center 
in contact with the road: this results in concentrated, 
rapid wear. The side walls are belled out amd are more 
easily damaged. If the same tire is mounted on a wide 
rim, the tread tends to be flattened out and to make full 
contact with the road, resulting in uniform wear and 
better traction; the side walls remain in normal position 
and are better protected by the sides of the rim. 

This automotive service shop makes a specialty of 
replacing rims on light delivery trucks. At first the old 
rims were removed from the steel disk wheels by cutting 
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Welds, Testing Fillet-Weld and Plug-Weld 
M. Wilson, W. H. Bruckner J. E. Duberg az 
Mech. World, vol. 116, no. 3009 (Sept. 1, 1944), 1 
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Fig. 2—The New Rim Is Mounted on the Remair 
of the Old One and Attached by Tack Welds at | 


Points on Each Side 







them off in a lathe, but this soon prove 
expensive. It was found that the same, or 


could be obtained with an oxyacetylene cutt 











in a fraction of the time and at nominal co 






Method of Procedure 









In 


and the blowpipe in an 


this shop the cut is made by mounti 
old rig that had bee 
ago when truck wheels were converted fron 
matic tires. A suitable rig can easily be fa 
a welding blowpipe from scrap material t ¢ 
found in any service garage. The sketch 
cates the arrangement. 

The wheel rides horizontally on a 
length of scrap pipe would serve the purpos 
cones, the upper one of which is adjustabk 
permit the accommodation of wheels of 
sizes. The blowpipe is mounted on 
shaft, above the wheel. Either a hand- o1 
cutting blowpipe may be used. By merely t ng ti 
wheel at the proper speed, with the blowpipe 
stationary, the bead of the rim can be cut off 
and neatly. 

After both beads of the old rim have been 
new wider rim is mounted as shown in Fig nd at 
tached to the remaining portion of the old m 
welds at five or six points on each side. No 
made to balance the wheel until after the tire 1 
Before welding, however, the rim is properl) 
with respect to the wheel and a check for 
made. 

It will be noted from the sketch that the 
type of tire mounting used before the alterat: 
nated and the new rim is equipped with a loch 
is merely for convenience in forming the new 1 
taching it to the remains of the old one 
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f Welding versus Riveting on Hopper 
Dredge Construction 


By S. E. Lawrence’ 


es 7 AR emergencies and the necessity for utilizing truction of these two dredges a real pleasure and a proper 
the fullest extent all our industrial re- monument to two former members of the Corps ol 
urces have resulted in many new combina Engineers. They are named the //ains and the //of/man 
’ efforts and usages of all the facilities as they exist ifter two deceased members of the Corps of Engineers 
ne world is 18 a custom of the service 
will to do and to get results with the means at When proposals for building these two 500-/00-cu. 


ae " is given birth to an expression among river and yd. dredges were being considered, it was found that 
familiar with the determination and in- most of the shipyards ordinarily available for such work 
fmen who operate dredges. This wordage bids were not only already overloaded, but ea yard was 
vo: eter t me into the language in time as an expression of developing its own facilities to produce maximum eflort 

t of difficult tasks with the immediat« and results in shipbuilding—and a seagoing dredge 1 

mtrol—this idea is summed up in the — ship as well as a dredge 

C phrase ‘dredge boating.’’ If you hear a man say One company had gone all-out for the welding of hull 
a, iredge boating’’ you may know some one is doing lating, scantlings and everything els Another was 


e, or getting full benefit out of what he ha it that time set up for riveting—from the draft rool 


t mimand through the hold loft, laying out, fabricating, fitting uy 
: ear ago it became imperative to construct rivetin ete Not onlv shop ind tool ‘ted te 
point of yardage), shallow draft seagoing riveting, but their mainst ol el 1 ets eatet 


, es, (Fig. 1). They were designed by the passers and buckers up. They wer ing outiit 
{ Department of the U. S. Engineers, under th throughout 
7 1 ) y ‘ ] 
HT Colonel ? : } rnan *. (now General ’ ’ 
| H. B. Vaughan, Jr Gen Other yards, seeing the handwriting of competition 
ineers, for quick production to help out ; , 
; ’ | “a FE ev were 1 tate of tr eir plant 
medium depth waterways or thos« 1! 1 ’ 
. . . pt . hat pa Trou dand ig investime I ( equip- 
= 144 : sed ds ment and riveting personnel, but the 1 rece and 
rolliowed the general principles for aredges oni | ] P 
: ssa : equipment were being built aroun det 
Ss tus tvpe whi h have been developed by the I » ee ' 1 41 1 1 
Tt 1 1 , Mewno made fj sible Dn tne weid the 
er Department, but brought these basic ideas up ; 14 , 
e with which welders can be more qui f 
uccordance with best proved practice Or 
, 14 , , ‘ it costs money to ch ¢ er ( t ( 
wnat uilding conditions would have made the c we ‘or 
but time, which we did not and do not have mmon 
A eee hak Statin! fog yn fe hte sense demanded that the yards do with what they had 
’ ™ The James I W ng I upple1 ented b what they could t ¢ 
q i i Lh lar LD pea ti0u \ 





Fig. 1—First Seagoing Hopper Dredge of Partially Welded Design 
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Fig Dredge in Early Stages of Construction 


Therefore, an agreement was made with a yard which, 
while fundamentally a riveting yard in years gone by, 
was equipped throughout for riveting down through 
and including the personnel—foreman and men of 
trained skills. This yard was also facing a conversion 
to an approved step ahead in their building methods. 
They were equipped in a lesser degree welding 
yard, too. 

Engineers realized that the maximum efforts must be 
made in the production of these dredges by combining 
the efforts of both classes of production and methods of 
construction. The construction agreement was made 
so that all available facilities could be brought to bear on 
this essential war problem. The bow and stern of these 
dredges, speaking generally, were to be riveted and thi 
amidship sections of the hulls were to be welded (Fig. 2 

During their building the past few years have seen 
many interesting combinations of these two schools of 
fastenings of hull and structural shapes, either of which 
would have produced a dredge and both combined have 
made it possible to call into action much needed war tools 
by utilizing a mixture of both in a yard which could not 
have brought its full force to bear by using welding or 
riveting alone. 

It is difficult to evaluate the two methods of this work, 
because of the stress of the times and distorted condition 
of procurement, delays making sequences of operation 
difficult, and the intermingling of portions of the work, 
and also because there are few comparable jobs that are 
riveted one time and welded another. 

Certain things have been gleaned from this experience, 
however, and it has served as a laboratory for future 
reference even if the experiments were not conducted 
under the most favorable times and conditions. 

1. The first lesson that was emphasized was the de- 
sirability of proper design for either welding or riveting in 
work of this type. 

2. The great field for savings to be effected in a plant 
in transition by following through from design to finished 
product. It is not merely the substitution of a new 
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fastening to obtain an equivalent 
Savings can be effected. Savings of wei 
economy of shapes, easier fabrication of sh 
tion of fittings—dead weight saving of wi 
rivets, etc. 

5. Savings of time were found harder 
in part to the fact that facilities were not 
vided to expedite welding operations an 
time to work out the simplest, most ecor 
of welding a seam, i.e., 
side welding, etc 


whether overhe 


} | nits ol price work costs were dil 
to a common 
prices, for 


denominator for 
mechanics of 


coMmy 
certain classes 
their day rate in consistent constancy 
fairly compared where, say, tanks of the 
constructed with setups under favorabl 
ditions for welding in one case and rivetir 
Che continually varying jobs on dredge buil 
conducive to accuracy. 

Comparisons could not be made to 
would fairly reflect in a comparable man: 
desirable method, except in a few instance 
to set forth such isolated comparisons W 
many explanations of the facilities or lac} 
plant in which this work was done. 

Very definitely, however, welding 
supplement to an inadequate supply 
an emergency where the immediate ne 
permit the lengthening out of the build: 
conform to the number of accessible rivetir 
The two methods of welding and rivetin; 
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on without conflict or embarrassment to the 


, 
Tro 


Special precautions were taken in assembling 


and parts, especially in curved hull sheet 
undue contraction of the joints which wou! 


buckling and warping of frames and stiffene: 


Since the bow and stern were riveted, onl 
straightaway sections were involved in tl 
precautions. While not especially design 
for welding, this point was considered in th: 
construction or shop drawings and by 
quence in welding and in some instances by 
of sheets, etc. 

Of course, it is too 


soon to determine 


Fig. 3—-General View of Welded Construction An 
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= es of a serious nature have been set up in 
fl + none were evidenced after launching and 
horities agree that these stresses tend to be 
of themselves after a time, none are an- 
ievelop. As is customary, certain sections 
nbled in convenient places and welded before 
as machinery foundations, bulkheads in 
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it is the practice on a ship for welding to 

ximately the center of the vessel, with the 

rressing outward, forward and aft from that 

the instance of the Hams and /offman, it 

newhat modified case. After the mudships 

| been constructed in this customary manner 

then had to be fasted by welding to the 

ind stern sections, and allowances had to be 

lingly. 

‘wht savings in the welded portions were estimated 

lose to 100% and can be translated into extra cargo 

in a freight carrier or in increased carrying 
the case of a dredge—cubic yards of mud 

of weight was one of the advantages of our 

mbination system of construction. In the welded 

this was augmented by doing away with plate 

nd straps, faying flanges of frames, etc., stiffeners, 

clips, etc. Another advantage we 

welded section over that of the riveted 

no weakening of frames from 
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tions was: strength 

ven though intangible unrelieved residual 
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stresses may have tended to offset this somewhat. With 

good metal and workmanship, little question remained 

about the strength of a joint, very good ductile weld 
| 11 ] 

Bmetali was used 


Much might be said of the stresses and strains pro 
Bduced in plates and structural members when no means 
of relieving them are attempted, or where ‘‘free’’ ends 
cannot be conveniently left or peening done 

f course some buckling of plates was expected with 
the corresponding warping of stiffeners but little if any 
of that was in evidence. 

1 comparison of welding and riveting on 
work of this nature the most difficult part of the equa 
tion is the relative labor cost. 

following points go into the establishing of rates 
in welding, with labor only involved and a crew con 


ter + 


ng of one welder only. 


In making 
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Size of welding rod (usually up to and including 
’'/s in. in diameter). 
2. Kind of current (whether a. c. or d. c. 
3. Kind of weld (fillet or butt, one or two sides 
Thickness of plate S or shapes. 
whether flat, vertical, 
overhead). 
6. Location (ship board or slab) 








Position horizontal ot 







It is easy to see how many combinations are required 
to make up a wage scale for work of this character, es 
pecially when your plate thickness may vary all the 
way from to 1'/s in. and again when special work 
other than simply joining plates or shapes are involved. 

When riveting rates for labor were set up for piece 












work (price per hundred rivets) both snap and flush 
riveting had to be considered. Che following point 
then had to be taken into consideration. 
size of rivets (*/s to 1 in. in diameter, and some 

times length was taken into consideration). 

«. Whether work was on ship or ground work. 

». Number of rows (single or double). 

t. Location aboard dredge: The location greatly 





letermined the piece difference in the cost for labor. 





l¢ price per hundred for the location of rivets was set 





| everal locations were considered comparable and the 


HOPPER DREDGE CONSTRUCTION 


Fig. 4—Dredge Showing Advanced Stage of Fabri 


ation 


1.e., '/-in. snap riveting for deck house bulkhead, lower 
deck, ‘“‘promenade’’ deck (Fig were all considered 
as of equal value. Prices varied on an ascending scal 
for the following */,-in. riveting. The first seven items 
listed below were given the same rats Chose following 
increased somewhat with each iten deck house 
inside: (2) side stringers: (3) keelson 1) frame con 
nections; (5) beam keel brackets: (6) framing in hold; 
7) rider plate; (3S) intercostal /) engine girders 
10) C. V. keel; (11) frame brackets ») steering er 


gine foundations; (13) trunks and vents from laddet 
Some 77 different similar locations were set up for snap 


rivets alone, in sizes ranging from */s to 7/gin. Thirty 
seven of these locations were ship work locations, and 
the remaining forty were classed under ground work, 
varying all the way trom comparatively light smoke 
stack fabrication in.) as the low on thi le (ap- 
proximately $2.40 per hundred) to ‘trunk and vents 
from ladder” as high as approximately $7.50 per hundred 
rivets 

In the flush riveting piece work involving to l-in. 
rivetg the same distinction is made as to which is ground 
work, and over a hundred different locations and con- 
ditions were enumerated (56 of thi rein ship work and 
16 are ground work 

Some of this work range hig $ 0 per hundres 
on special locations and on large ivets hese 
unit costs included all labor connect: lriving the 
rivets. These unit costs included all labor connecte 
with driving the rivets of this size in sp. locations and 
under the specific conditions set fort 

An enumeration of these different | tions in them 
selves would serve no purpose her es, howevet 
give an idea of the great number lassifications re 
quired in setting up a riveti ( edule for 
piece work. 

Granting that the unusual condit inder which 
these dredges were built wer: with factors 
not found in a more consistent time at eranting the 
distortion of some of the ordinary controlled features of 
such construction still certain conclusio1 ire obvious 
from this experience 

The day of riveted hulls is passing as surely as the 
trade of the blacksmith or the hour the old broad ax 








man who hewed the timbers of the early American sail 
ing ships, for the same reason that all good practice 
eventually yields to better especially in this country 
where ingenuity is more quickly capitalized than any- 
where else in this mechanized world. 

It is only a short time since the first all-welded hull of 
a seagoing ship was produced and reams were written 
of it. Years of performance may not be behind such a 
hull but certainly sufficient concrete evidence is at hand 
to convince some of the old riveters themselves. The 
desirability of welding forces itself upon you as the ac 
cepted ultimate in this class of construction and is con 
ceded from the limited comparative observations made 
in the production of the H/ains and Hoffman. 

One of the chief lessons learned is that, in the period of 
transition from riveting to welding these two brothers 
of the art of hull building can go hand in hand for a time 
but as the newer methods of welding are adopted and 
adapted there will come a natural parting of the ways 
Both are doing their part under stress of war production, 
and either could do the job in time—and about the same 
time at that due to war restrictions 

It is not, in the opinion of this observer, advisable to 
make a practice of mixing these two methods except 
where necessity dictates, even though in this case it 
justified itself. Decisions of combinations of effort must 
be made at times like these in each separate case and re 
sults obtained with what is at hand. 

When events so shape themselves and choice 
made the episode of the //ainms and Hoffman will point 
ahead definitely to welding starting 
approved method at the design board with that in mind, 
and following through step by step to the digging of the 
first load—and further for maintenance is simplified in 
many, many ways because of welding design and con 
struction. 


Can be 


' 


as an accepted and 


Our vote is for a completely welded job next time 
permitting. 


| 


Wal 
Proportionate cost in per cent per | unit 
or part of product or structure produced by arc welding 
and treated in the paper, over that produced by the 
previous method. 

The kind of under which these two boats 
are building is a participating contract, wherein a fixed 
limiting price is agreed upon and costs are kept with a 
predetermined overhead per cent. If a ng under 
the fixed cost is effected, a portion of the saving becomes 
additional profit to the contractor and a portion becomes 
added savings to the government. this i@ the 
first instance in which a dredge of this type has been 
welded in part and no previous records are available of 
work of this nature being done in this manner, concise 
figures are not possible until after final completion and 
tabulation of data 

The proportionate cost of the arc-welded portion ot 
the Hains to the completed structure is estimated how 
ever as slightly over 50% of the total. 

In the past 10 yr. few seagoing hopper dredges have 
been built by the government, the only agency building 
and operating them in this country. 


complete 


contract 


Sa Vi 


Since 


This constitutes the first instance of a seagoing hopper 
dredge hull being welded even in part. 

A building program involving a number of dredges in 
the 3 sizes of standardization’ (700 cu. yd.—3000 cu 
vd. 5000 cu. yd.) has been proposed but more urgent 
war construction has not as yet made it possible. If 


any are built immediately the question of whether the 
hull will be riveted or welded will be determined by the 
availability of shipyard facilities irrespective of welding 
methods as an emergency measure 
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It built after 
curement are 


the when facili 
normal the trend is defi; 
welding for all future hulls of this type. 


2. Estim 


emergency 


more 


ited total annual cost Savil 


a) Use of arc welding by t 
author is connected 
or structures 


Db) Use of are 


he company V 
in producin 
of the type treated 
welding industry 
products or structures of the typ 


y 


by 


paper 
a The U. S. Engineer Department w 
earlier advocates of electri welding 
first introduced Chis use included wor 


from thickening boiler sheets to steel ponto 


repairs and new construction. Gradual] 

ind larger barges were included and numerou 

repairs—especially dredging pump and imps 
[he //ains and the Hoffman, however 


+7 


two seagoing hopper dredges in which wel 


part [t 1s expected others will follow wl 

permit 
Since the U. S. Engineers are practi 

designers, builders and operators of sea 
dredges the 1 dustry, in gener il, ind the 
tractors are not using welding in exacth 
comparable fields. Contractors of dred 
fined their efforts to other types of dredg 
pipe line suction dredg« Many of thi 
built hulls for these contractor dredges ha 


throughout—probably 75°, of them 

Che estimated saving in weights of met 
structions is 12 to 15%, Maintenance ¢ 
ipproximately 10° 

If the question of hulls of freight a 
which have a less strenuous life re col , 
future will, without a doubt, disclose ext: 
in the hull mai itenance Over riveted constr 


seagoing hopper dre 


continual and sudden changing of load str 
hull as the hoppers ire discharged have I 
sitated reriveting, particularly in the | 
Increased Service liie, efficiens 

Vvatitages occurring trom: the use of arc wel 
ducing all products or structures of the t 
the paper. 

As set forth above the use of ari weldin 


ing ol a seagoing hopper dredge is an innovy 
inherent nature of these great excavatir 
vere strains and wear fall on the central sect 
A heavy load of mud or sand is pump: 
the hoppers and when the hopper gates are oj 
load iS qui kly disc harg« d 


itl 


dredge. 


The hoppers must be tight or leaks will di 
the bilges of the dredge leaks reduc: 
capacity until made tight in dry docks at a larg 
This is a costly operation when loss of dredgit 
taken into consideration. Rivets work loose 11 
riveted dredges and something must be don 

hopper plates wear and must be built up o1 
Welding has increased service life and efficienc’ 


Suci 


ing up the old riveted hoppers and over laying w 
Not only that but welding has made possibk 
the places that wear most with special hard 
here again additional service life is added. 


lime saved from repair lay ups on a dredge rut 
into money when you consider the larg 
seagoing hopper dredge costs one dollar a minu 
idle and a single load missed means over 5000 
of material undug. The stakes are high and wel 
real factor in keeping them operating 


er Stal 








AMIGA MINE 


IN A LABORATORY 


















\ hortages crop up in strange ma technical m n flew to London t because of their basic |] edge and 
a ls. Mica, for instance. Once seen he Ip ration the world’s suy ply between experi I 

principally in the windows of stoves, the United States and Great Britain The 1 te ' wailable 

and in small boys’ pockets, it is now lhe shortage was serious. to manufacturers in this country an 

L tensively as electrical insula The War Production Board. con abroad—th le mica wa 

In some wat products, it is vir vinced that much mica was classified increased 6 ind a difhcult situa 
stually indispensable: capacitors for too low when judged by appearance tion relieve 

itk-plugs for airplane engines, alone. asked Bell Telephone Labor Skill to do tl nd other wat 
in electronic tubes tories to develop a new method of elec- _ is at hand in Bell ] | 
M mand mounting, manufac trical test The Laboratories were ab! year atter ' the | t es have 
de perate, A four-man to do tl quickly and succe sFully been at work { he Bell S 


BELL TELEPHONE LABORATORIES 


gaint j 
as 


& 






nd inventing, devising and perfecting for our Armed Forces af war and for continued improvements and economies in telephone service 
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® Arc-Weld Glare is treacherous. 








Like a Tojo, it attacks where it knows 





welders are unprotected. It seems so unim- 





portant—until the welders’ eyes begin to 
hurt. Back of that pain may be damaged 
I d g 


optic 




















nerves 
You can’t buy new eyes, but you can 
beat back Arc-Weld Glare with CEsco 


safety equipment. 




















Beneath protective Cesco helmets, wise 
welders wear CESCcO flash goggles equipped 
with antiglare lenses. That’s their reliabl 


-Weld Glare. 






















defense against Arc 


HOW TO SELECT 
INDUSTRIAL 





Py PROTECTION 


i you buy safety equipment, see CESCO'S 
new 48-page catalog. It’s the standard for 
quolity ... write for your copy today. 









































CESCO 


FOR SAFETY 








HEAD AND EYE- q 


STOPS ARC-WELD GLARE 
.-+ PROTECTS WELDERS 


CHICAGO EYE SHIELD Co. Ne Cok le and Cadsan | 
2332 Warren Boulevard « Chicago 17, Illinois 
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“ATYPICAL STORY OF G-R’s ON THE JOB... 


i. am ry) ; ae D or LAR ld : area 
nel Production - Better Welds - Lowe 


@ Early in 1940, Weld-Rite Welding Works put their first G-R Model 45 to work on 
Diesel engine bases (shown above). This pioneer western welding concern quickly noticed 
that production time went down; with magnetic blow eliminated and the hazard of 
undercutting reduced, inside fillets and ‘“‘tight corner’’ welds went on smooth and fast. 
And G-R's smooth, stable, all-position arc resulted 
in better quality, better looking welds that kept 


customers happy and spoilage low. 


In the following four years, Weld-Rite bought four 
more G-R'’s—convincing proof that G-R's deliver the 


kind of resuits you want in a welder! 
9 


There's a G-R model to fit every requirement; sizes range 
from the 10-100 amp. Model 10 to the 2,500 amp. Model 
85. See your G-R distributor .. . or write us for literature 


and . . . ’ 
details on the welder that gives you a. c. at its best! Meevy terbo-gonerater bases ere 6-R welded ta 


2 10 to 12 hours at Weld-Rite, and there are plenty 


of welds that don't show here! 
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AMERICAN WELDING SOCIETY 


ACTIVITIES «= 





NOMINATING COMMITTEE 


With the approval of the Board of 
Directors the President has appointed the 
following members to constitute the 


1944—45 Nominating Committee: 


D. Arnott, Chairman, American Bureau 
of Shipping, New York, N. Y 

E. C. Brekelbaum, Harnischfeger Corp., 
W. Milwaukee, Wis 

J. C. Gowing, Owner, Los Angeles, 
Calif 

Milton Male, U. S. Steel Corp., Pitts- 
burgh, Pa 

A. G. Oehler, Simmons-Boardman Pub 
lishing Co., New York, N. Y 

R. H. Taylor, The Electroloy (¢ 
Inc., Bridgeport, Conn 

W. L. Warner, Watertown Arsenal, 


Watertown, \ 







March Ist The Committee is required 


the 


its nominees 


be tore 












offices next falling vacant, together wit 
1e written acceptance of each nomine: 

The purpose of publishing the name 
of the Nominating Committee in the 


JOURNAL is to provide every member wit 
an opportunity to make suggestions to th 
Nominating Committee To be effective 
it is essential that these suggestion 
sent in at once as, naturally, the Nominat 
ing Committee will be required to hold 
early meetings in order to fulfill its duties 
as required by the By-Laws 

The offices to be filled are: President, 
First Vice-President, Second Vice-Presi 
dent (all for a term of 1 year) and four 
Directors (for a term of 3 years Present 
incumbents of the offices of President and 
Second Vice-President are eligible for a 
second term. Present incumbent for the 
office of First Vice-President is not eligible 
for re-election to the same office, having 
served for a second term. The incum- 
bents for Directors-at-Large are not 
eligible for re-election, according to the 
revised By-Laws, Article VIII, Section 7, 
which states that Directors shall not be 
eligible for re-election to the same office 
until at least one full term of 3 years shall 
have elapsed after the end of their respec 
tive terms. Although not yet adopted, 
it is expected the complete revision of th 
By-Laws will be consummated befgre the 
time of the annual election. The -Direc 
tors-at-Large are selected by the Nominat- 
ing Committee, with due consideration to 
geographic distribution 

Present officers whose terms expire next 
October are: President, A. C. Weigel; 
lst Vice-President, I. Harter; 2nd Vice 
President, W. F. Hess. Directors: H.C 


soardman, J. H. Critchett, E. V. David 
R.S. Donald 


BOARD OF DIRECTORS MEETING 


A meeting of the Board of Directors 
f the AMERICAN WELDING SOCIETY wa 
held in the Board of Directors’ Roon 
A.S.C.] 29 West 39th St New York 


on December 15, 1944 


The meeting was called to order by 


President Weigel at 10:15 A.M., with the 
following present H. C. Boardman, R 
W. Clark, J. H. Critchett, E. V. David 
G. N. Bull, representing J. F. Lincoln, 


J. H. Deppeler, O. B. J. Fraser, I. Harter, 


| ppr ( n ry rson 
On rec n¢ ition of t Presi 
und with the approval of t nhatr 1 of 
Lo it tec nicer oo, ollowin 
ing in the personnel of our sta ! 
committee ipprove ] 
Addition Commiulttee n 1dmuisst 


George Schneider, Acetylene & W 
Equipment Co., Brooklyn, N. Y 
Replacement Proeram Committee ) 
E. Robert he Linde Air Produ t { ; 
New York City, replacing A.°B. Kinzel 
of same organization Convention Con 
ver (Secretary, Publicity 
replacing C. J. McDonough, 

Chairman of same Committe: | 


mittee: J. L. Sto 
Committe 
Who Was 
named for membership on the Convention 
Committee because of his office ym Pub 
licity Committee 
mittee: C. T. Price, National Cylindes 
Gas Co., Chicago, IIL, replacing L. VW 


us 


fanufacturers Com- 


Smith of same company Uembership 
Committee: H. P. Etter, Air Reduction 
sales Co., Los Angeles, Calif., replacing 


l 
J. W. Lucas, Southwest Welding & Mfg 
Co., Alhambra, Calif. Mr. Lucas d 

lined, and Los Angeles Section proposed 
Mr. Etter as substitute 





Revised Edition A.V By-Laws and R 
ings of Board of Director 


3efore calling for a presentation of thi 
report, Mr. Weigel reminded the Board 
of the considerable amount of time and 
effort that had been spent by the former 
Chairman of the By-Laws Committee 
and the other members of his Committee 
in the preparation of a revised edition of 
the By-Laws which would eliminate am- 


162 





biguities and conflictir 
ubmitting this revised do 
Directors and the Sectior 
mittee in advance of tl 
study, with request for co 
the hope that the outcon 
sion at this n 
publication (in the 194 
set of By-Laws that woul 
ty with good practice 


Upon motion, duly 


voted that the revised ed 

Laws prepared by the By-] 
and a amended at tl 

proved, and published itn 
JOURNA 1) days in i 
ittal to th 

i yp 1 





pv i i jf I Ai 
ibscriptio ind low 
it t ext lan WV 
t tart tne vy il () 

} +? t na it ] 
year Ch ) ly la 

) { t ¢ Pp tn 
pa vilh a year ago } 
to und Vrite mpi y t 
tire t pension annul! i 
bers of headquarters stafl 
th the Society the long 

B el for Fi ¢ 
() r 1944 ihe prop 
accompanying planatory 


under date of December 8th 


the Treasurer at this meeti 


1 and approved 
Vetal Conger: ind I cp 


Mr. David reported as fo 
tatus of the 1945 National 
gress and Exposition 
election of location of 
tional Metal Exposition 1 
ettled Under date of D 
Mr. Eisenman reported that 
tions have been received fri 
that participated in the 1944 
indicating a desire to parti 
1945 Show 

Che situation relative to 
vention cities 1s quite compli 
of two factors (1) unwilling 


hotels to make any large com: 


rooms for the Congress; 2 


iumprobability of a building t 
Exposition 
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AKING electrodes is 
M highly technical work. 
Analysis of the wire— ty pe, thick- 
’ ness. bardness and concentricity of 
| the coating—all chemical and physi- 
eal characteristics must be held to 
close tolerances to insure uniform 


welds and satisfactory production. 


thes lo you, the very fact that PAGE 
WELDING ELECTRODES have been hard to 
get 18 proof that they measure up to 
the highest standards. Here’s why: 

PAGE has been turning out a bigger 
tonnage of electrodes than ever before 
in PAGE history. And they have all been 
used on work that had to pass the 
closest scrutiny of Army, Navy and 
\ir Corps inspectors. They have had 


lo he good ! 


\s more and more of PAGE’s volume 
begins to flow into civilian manufac- 
turing, it will become evident that 
PAGE is making even better welding 
electrodes—of all types—than ever 
before. That’s why it will pay you to 


get in touch with PAGE. 


Ask the local paGe distributor about 
PAGE Hi-Tensile “C” Electrodes—as 
well as the complete range of PAGE- 
i/legheny Stainless Steel Electrodes. 


PAGE STEEL AND WIRE DIVISION 
Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT © CONNECTICUT 





/% 
b ESSENTIAL PRODUCTS... .TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 


TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
' ) HAZARD Wire Rope, MANLEY Auto Service Equipment, MARYLAND Bolts and Nuts, OWEN Springs, PAGE Fence, Shaped Wire, 
q y* Welding Wire, READING-PRATT & CADY Vaives, READING Steel Castings, WRIGHT Hoists, Cranes... In27 Business jor Your Safety 
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COMPLETE SPOT 
AND PULSATION 


CONTROL INCLUDES 


“POST-HEAT”’ 


The new Weltronic Model 
86 Welder Control makes 
available for the first time 
in one cabinet complete 
controls for selective opera- 
tion of either spot or pulsa- 
tion welding, with or with- 
out post weld heat treatment. 
Compact “package’”’ unit de- 
sign incorporating a highly 
versatile timer, pulsation 
counter, dual heat control 
and universal contactor elim- 
inates the necessity for inter- 
unit wiring and phasing. 

Timer provides independ- 
ent, wide range, accurately 


calibrated dial adjustment 


of Squeeze, Heat, Cool, 


Chill, Anneal, Hold and 
Off times—plus a pulsation 
counter. Dual phase-shift 
heat control permits sepa- 
rate stepless, automatic con- 
trol of weld and temper 
heats plus independently 
adjustable weld and anneal 


intervals. Universal tube 


contactor accommodates all 
size ignitrons from A to D. 


"YExclusive Weltronic cir- 
cuits requiring fewer, less 
expensive tubes insure a 
minimum of maintenance in 
addition to providing a high 
degree of operational flexi- 


bility. 
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A.W.S. and A.S.M. so that the smaller 
number of rooms available, when ex 


tended over a two-week period, would 


equal the room requirements for a one 
week period with a metals show of suf 
ficient duration to overlap the two Soci 
ties’ meetings was discussed by Mr. Eis« 

man with us and also with Mining Engi 
neers and it seemed to be the solution for 


relieving the housing situation The 


{ 


Situation on the only two prospectiv: 
convention cities is as follows 

Philadelphia—has offered to allocat: 
3000 rooms in the three principal dow 
town hotels for the week of October 15th 
and the same number of rooms for th: 
week of October 22nd when the A.W.S 
would come in Convention Hall i 
Philadelphia, including the arena, exhibit 
hall and Commercial Museum may be 
available 

Cleveland—Mr. Eisenman has an option 
on the exhibit facilities of the Cleveland 
Public Auditorium for the third full week 


in October. Also, options on the com 
plete facilities of Cleveland hotels for 
both the week of the 15th and the 22nd 


If the entire facilities of Cleveland ar 
made available for the full two week 
and the meetings are staggered, he believes 
that satisfactory conditions might b¢« 
worked out. 

Mr. Eisenman has, therefore, mad 
recommendations to his Board of Trustees 
that if the Philadelphia Hall becom« 
available and the stagger system is put 
into effect, Philadelphia be designated as 
convention city. If the Philadelphia 
Convention Hall does not become avail 
able previous to the time when it becom: 
necessary to send out floor plans, he ha 
recommended. that the Board consider 
seriously holding the Show in Cleveland 
using the stagger system for the meeting 
of technical societies. His Board of 
Directors acted favorably on his sugges 
tion of the stagger system and also upon 
selection of Philadelphia as a first choice 
and Cleveland as a second choice 
8 It was the general feeling that 
stagger system proposed for 1945 is the 
immediate step, and the results of this 
venture will prove valuable to the Manu 
facturers Committee in determining the 
necessity or desirability of A.W.S. holding 
a separate welding show. 


Recommendations of the Outline of Work 


Committee 


The following proposals offered by the 
Outline of Work Committee for considera- 
tion and the actions taken thereon are 
recorded below: 

(a) Revision of Rules to Govern Tech 
nical Committees on Recommendation 
Outline of Work Commiutiee—It was, 
upon motion, duly seconded, voted to 
add to rules governing technical commit 
tees the following section 

“14. A technical committee may 
recommend to the Technical Activities 
Committee, or the Technical Activities 
Committee may recommend to a technical 
committee, the reorganization of per- 
sonnel of that technical committee when 
such action seems necessary for the proper 
functioning of the technical committee 
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, “Pay Attention to 


the Future,“ 4c cays 


LOOK, MR. KETTERING, how recourse to ‘“‘Fleetweld”’ elec 


trodes helps assure a successfu 


1 future for arc welded products. 


“FLEETWELD™ 


Another LINCOLN 


ADVERTISING 


... the standard of quality 
and economy is constantly 
improved 


ORLD-WIDE contacts, made by 

skilled Lincoln engineers, provide a 
constant flow of suggestions for continuous 
improvement of ‘‘Fleetweld’”’ electrodes 
Lincoln research men translate these field 
born ideas into (1) faster and faster weld 
ing, (2) higher and higher weld quality and 
(3) lower and lower cost. THREE DOTS 
on each “Fleetweld”’ electrode enable you 
to know you have the genuine article 
the world’s standard of arc welding qual- 


ity and economy. 


Complete details and proced- 
ures for six types of “Fleetweld” 
and for 32 other Lincoln ele 

trodes are given in the ‘‘Wel- 


directory.” Free on request, 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 1, Ohio 
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CONTROL INCLUDES | 
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“POST-HEAT”’ 


The new Weltronic Model 
86 Welder Control makes 
available for the first time 
in one cabinet complete 
controls for selective opera- 
tion of either spot or pulsa- 
tion welding, with or with- 
out post weld heat treatment. 
Compact “package” unit de- 
sign incorporating a highly 
versatile timer, pulsation 
counter, dual heat control 
and universal contactor elim- 
inates the necessity for inter- 
unit wiring and phasing. 

Timer provides independ- 
ent, wide range, accurately 
calibrated dial adjustment 
of Squeeze, Heat, Cool, 
Chill, Anneal, Hold and 
Off times—plus a pulsation 
counter. Dual phase-shift 
heat control permits sepa- 
rate stepless, automatic con- 
trol of weld and temper 
heats plus independently 
adjustable weld and anneal 
intervals. Universal tube 
contactor accommodates all 
size ignitrons from A to D. 
”"%Exclusive Weltronic cir- 
cuits requiring fewer, less 
expensive tubes insure a 
minimum of maintenance in 
addition to providing a high 
degree of operational flexi- 
bility. 


bulletin 
No. 
WT 86 
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Public Auditorium for the third full week 
in October. Also, options on the con 
plete facilities of Cleveland hotels for 
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If the entire facilities of Cleveland ar 
made available the full weeks 
and the meetings are staggered, he believes 
that satisfactory conditions might 
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The following proposals offered by the 
Outline of Work Committee for considera- 
tion and the taken thereon 
recorded below: 
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(a) Revision of Rules to Govern Tech 
nical Committees on Recommendation 
Outline of Work Committee —lIt 
upon motion, duly seconded, 
add to rules governing technical commit- 
tees the following section 
“14. A technical 
recommend to the Technical Activities 
Committee, or the Technical Activities 
Committee may recommend to a technical 
committee, the reorganization of per- 
sonnel of that technical committee when 
such action seems necessary for the proper 
functioning of the technical committee 


was, 


voted to 


committee may 
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‘Pay Attention to the Future, 4c cave 


LOOK, MR. KETTERING, how recourse to ‘‘Fleetweld”’ elec 


trodes helps assure a successful future for arc welded products. 


“FLEETWELD™ 


... the standard of quality 
and economy is constantly 
improved 


ORLD-WIDE contacts, made by 

skilled Lincoln engineers, provide a 
constant flow of suggestions for continuous 
improvement of ‘“‘Fleetweld’’ electrodes. 
Lincoln research men translate these field 
born ideas into (1) faster and faster weld 
ing, (2) higher and higher weld quality and 
(3) lower and lower cost. THREE DOTS 
on each ‘‘Fleetweld”’ electrode enable you 
to know you have the genuine article . 
the world’s standard of arc welding qual- 


ity and economy. 


Complete details and proced- 
ures for six types of “Fleetweld” 
and for 32 other Lincoln elec- 
trodes are given in the ‘‘Wel- 


directory.’ Free on request. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 1, Ohio 


ARC WELDING | 
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BRASS wanes BULLETS 


RESO Gas Plant Equipment to be 
safe, must be made of brass and 


y other critical metals. 
’ Conserve your equipment. 


You may not get more. 


7 ayGe BLESSING” 


‘4241 W. PETERSON AVE CHICAGO 
Pioneers and Manufacturers of Precision Equipment for 


UriiateMolle Mm M&elicclillleMallelm artis Meret. 
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Best for AC General Purpose 


DUCTONE AC 


(E6011 AND E6013) 


WELDING RODS 


Ductone AC electrodes are available 
again. This is the famous welding rod 
that was designed and manufactured 
especially for AC welding. DUCTONE 
AC rods assure low cost of operation. 
They have a high deposition rate and 
MM me i 
a: 
good for thin sheet metal. Excellent for 
vertical and overhead welding on DC 
positive polarity. Extruded in all sizes 
from 1/16” to 1/4”. 


Territories Available 
for Distributors 
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Chicago Steel and Wire Co. 
103rd St. and Torrence Ave. 
Chicago 17, Illinois 
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The fincl stages of manufacture of X-ray 


pond other electronic tubes must include 
Bthorough “outgassing” to remove gases 
theld within the metal tube parts, as well 
fos the gas inside the glass envelope. 
pThis has customarily been done in three 
pseparate operations, and it, was con- 


sidered inevitable for two-thirds of the 
equipment to be idle while one-third 


was in Operation. Machlett felt that this 
Produced highly undesirable effects on 


output, costs, and on tube quality. 


So we developed a unique produc- 
tion line. The tubes are sealed on oa 
high-vacuum pump which is mounted on 
adolly, and thuscan be wheeled through 
tach operation, while pumping continues 
steadily. The dolly goes first to a baking 
oven (shown above); then to a station in 


which the tube elements are heated red 


1945 


hot by induction; finally they are bom- 
barded repeatedly at 70,000 volts. 
This is about 10 times the usual voltage, 
and not only reduces the time required 
in a later seasoning process, but assures 
much better tubes. 


The system approximately triples the 
output of the equipment. That alone was 
invaluable in meeting tremendous war 
orders. But we also believe that it pro- 
duces tubes with less residual gas and 
hence improved operation and longer 
life. When buying X-ray tubes for 
medical, dental, scientific or industrial 
purposes, or radio tubes for communi 
cations or industry, remember this 
Machlett technique which makes pos- 
sible the production of the tube shown 
above ... Machlett Laboratories, Inc., 
Springdale, Connecticut. 
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RAY TUBES SINCE 1898 


TODAY THEIR LARGEST MAKER 
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Employment 
Service Bulletin 


SERVICES AVAILABLE 


A-492 Three 
Are Welder. 


years’ experience as an 


Attending school studying 


Gas Welding Would like connection 
with job shop doing all position welding 
New York or vicinity 

A-493. Welding Engineer. Experience 
in instructing, engineering, supervision 
and service. Technical knowledge and 


practical experience in the application of 
Lincolnweld and Unionmelt Automatic, 
Atomic-Hydrogen, Oxyacetylene Pressure 
Welding, Metallic Arc, Carbon Arc, 
Oxyacetylene and Oxy-hydrogen Welding; 
also flame cutting, gouging and scarfing 
Young, intelligent, aggressive 


POSITION VACANT 
V-153. Welding 


perienced in atomic hydrogen 
welding of steel. Applicant 
must be capable of assuming full super 
vision and have the ability to 
welder trainees 


Foreman Man ex 


gas and 


stainless 


instruct 


3000TH MILE OF INVASION TUBING 


The two plants of the Babcock & Wilcox 
Co. in Alliance, O., have started produc 
tion on their three-thousandth 


mile of 


welded invasion tubing used to pipe oil and 
other necessary fuels to the front, it was 
announced on December 28 by officials of 


the company. The two mills have pro 
duced a_ substantial portion of the 
country’s total output of 4-in. (outside 
diameter) tubes for invasion pipe lines 
A single welding unit in one plant pro 


duces between 10 and 12 mile 


a day of the 


tubing, and capacity production is be 


tween 20 and 25 miles a day 


The pipe is made in lengths of 20 ft 
t in. in diameter, of 14-gage low-carbon 
teel. The thickness is only slightly mor 
than that of i automobile fender 


al 
Weighing 67 Ib., the tubes are light enough 


for a single man to handle, allowing quick 
action in the field. Three squads of men 
can lay between 70 to 80 miles of tubing 
day 

The lengths are joined together in th 
field by standard 


means of a coupling 


device and a rubber gasket The grooved 
ends of two joints of the tubes are con 
nected and gathered, then the bolts i 


the coupling tightened, and another length 
of the line to victory has been laid. Thi 
operation repeated on 264 lengths con 
mile. 

These pipe lines 


pletes a 
have played an in 
portant part in the Sicilian, North African 
No 


about an 


and Normandy invasion campaigns 
longer is the old adage true 
army traveling on its stomach. Today it 
travels by means of these steel arteri 
which convey the fluids of 
mechanized warfare. One petroleum pip: 
line carries enough fuel to free 250 truck 


necessary 
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former members 1 


of the country 
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TWO-THIRDS OF °55 illiou 


@ Yes, 85 million dollars is a staggering sum. Yet, it’s precisely the amount 
of cash you welders laid on the line last year for “bottled” acetylene gas 


And if all of you had used the handy Sight Feed Generator you could have 


saved fully two-thirds of the expenditure 


order your Sight Feed Acetylene Generator today 


THE 


“ECONOMIZE 


SIGHT FEED 


IN °45.. -« 


- OTF Over 


56 million d 


and e° 


GENERATOR 


Sales: Richmond, Indiana « Factory 


— 


with 


llars 


Last year’s opportunities are no more. But 1945 is ahead of you! Why not 


. economize in’ 
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COMPANY 


W. Alexandria, Oh 
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‘ray Inspection Reveals . . . 


THE WHOLE TRUTH 


Wee Ke yey 


With X-ray you can check every inch of a weld 
and know it is right—or instantly spot any slag 
inclusion, porosity, lack of fusion or other im- 
perfection. As faulzs can be corrected only when 
they are known, and as the whole story is on 
the film, inspection by X-ray points the way to 
perfecting your welding technique. 
KELEKET—known the world over for in- 
stallations in many plants, large and small—has 
developed for Industry the simplest X-ray unit 


ever built, the KELEKET/ 250. Scores of X-ray 





5 
NEW X-RAY UNIT 


users who visited the National Metal Congress 
were instantly impressed with its automatic con- 
trols, its safety signals. Manual steps have been 
reduced to a minimum—the machine does more, 
the operator does less. And it has plenty of power 


and penetration to cover the wide st range ol 


welding inspection requirements 


need not interrupt youl production 
flow. Consult a KELEKET sales engineer for the 
know-how of an X-ray department or write 


Covington direct for full information 


—_$_—$ 


EY-KOETT €&2i> MFG. COMPANY > 


2182 WEST FOURTH ST., COVINGTON, KY 





KELEKET—rne 
FINEST TRADITION 
IN X-RAY 


ADVERTISING 

























AIR REDUCTION 
ANNOUNCES NEW APPOINTMENTS 


Cc. D’W. Gibson, Vice-President l 
Charge of Sales of Air Reduction, has an 
nounced the following appointments ef 
tective January 1, 1945 

H. F. Henriques, formerly Sales Man 
ager of the North Central Division, 1s ay 
pointed General Sales Manager se 
Lincoln, formerly Sales Manager of the 
South Central Division, is appointed D1 
ector of Sales Services. C. M. Bloodgood, 
who has been serving as Sales Manager of 
the Pacific Coast Division, is appointec 
Assistant to the Vice-President in Charg 
of Sales 

All of the above new appointees will 
have offices at 60 East 42nd St., New York 
17, N. ¥ 

H. P. Etter, heretofore Manager of the 
Los Angeles District of Air Reduction, is 
appointed Sales Manager of the Pacific 
Coast Division with headquarters in the 
Mills Tower Bldg., San Francisco, Calif 


PRACTICAL DESIGN 
FOR ARC WELDING 


Practical Design for Arc Welding, Vol. 2, 
by Robert E. Kinkead; 100 additional 
welding design plates, cloth bound, 8*/, x 
11'/, in., published by The Hobart Broth 
ers Co., Hobart Square, Troy 1, Ohio 
Price per volume, $3.50 

Taking up where the first volume left 
off, this second volume of Practical Design 





for Arc Welding presents 100 new and en ous thicknesses up to & 
tirely different ‘‘idea stimulators’’ for use the user better than a 
by designers, engineers and fabricators cutting speed with n 

who are interested in making the most of sumption per inch of 


welding equipment nov 
installed 


In selecting the 100 design ideas for thi particularly adaptabl 
cond book, Mr. Kinkead has paid con and scaly plate, bevel 
iderable attention to fabrication of tubu with hydrogen as a fuel 
lar members and connections. Many of Other illustrations, i 
these ideas will be found applicable both tables, give valuabl 
piping installation und to tubular for both the 15” and 
tructural desig of bulletin ADG-2( 
Chis second book merits the same en- request from Air Re 
iusiasin that is being accorded the first pany, 60 East 42nd 
volume of this Design for Arc Welding N. Y., or any local Ai 


eTies For those who 


to Vol I, Zc. 200, 1 available from Th 


Hobart Brothers Co., Troy, Ohio, 73.50 ps 
volum« BRAZING CARBIDE 
Handy & Harman, & 
York have issued 
the subject of Brazing ¢ 
HIGH-SPEED MACHINE with Easy-Flo 
GAS CUTTING TIPS gratin 
opy of thi 
A new 12 page, four-color bulls tin, No nyo! { 
ADG-2008, describing the Airco “45” and 
“45M” high-speed machin« gas cutting 
tips which control the « n m of cutting 
oxygen, has been published by Air Redu SHEET METAL—-THEORY A} F 
tion . 
f vaisiataieas vidoe sail “a By John C. B 
gra clearly sl how thi ecially Ror t metal 
gned orifi in these tip a practical t 
locity a f oxygen te ut a giving methods of 
wrrower path or kerf than thy dard Tools and Mact 
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WRITE FOR 
CATALOG 


We manufacture a complete line 
of resistance spot welders from 
4, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 
, TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 





CHAS. EISLER 
EISLER ENGINEERING CO. 


779 -SO. 13% ST. Ness i AVE 


NEWARK,3 N. J 
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INFORMATION 


fe’ BETTER WELDIN 


This New Engineering Bulletin contains important t 
information that may save you time, labor and 

many welding jobs. Learn how to keep welding 

of spatter; how to save mill-scale cleaning time 
malizing; how to reduce fumes; etc. etc. Contair 

case histories and laboratory authenticated report V rite 
for your copy now. 





WELDING SUPPLY DISTRIBUTORS AND SALESMEN WANTED 


The MIDLAND PAINT & VARNISH CO. 


9126 RENO AVENUE CLEVELAND 5, OHIO 
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® Lepel Induction Heating Equipment — in the tool- 
room as in many leading tool manufacturing plants 
— removes the uncertainty from the operation of braz- 
ing tungsten carbide cutting tips. 

Automatically-controlled heating cycles insure 
uniform brazing and a uniformly sure bond between 
the tip and the shank without danger of losses from 
overheating. 


Brazing alloys of any melting point can be used 
with equal assurance, permitting selection of the 
alloy best suited to the service requirements. 


Actual brazing time is cut to a matter of seconds. 


Heating coils for various tool sizes and shapes are 
2/ instantaneously interchangeable and the same set- 
ps can also be used for removing worn tips without 
injury to either tip or shank. 

The operation is so simple and foolproof that any- 

one can do a goocl job every time. 
The same compact, easily-movable unit can also 
be used for heating for hardening, annealing, stress- 
relieving, forging, production brazing or soldering, 


and for melting ell ferrous and non-ferrous metals. 


Write for complete information. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


PIONEERS IN INDUCTION HEATING 
General Offices: 39 West 60th Street, New York 23, N. Y. 


Chicago Office: 320 East Ohio Street, Chicago 11, Ill 
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Fluxe led and Riveted Assembly, ditions of the sale contract, the entire out TINNON PRC 
used in today’s Sheet Metal shop practic¢ standing stock of The M. W. Kellogg Co 


“es . : . os Metal and Ther 
Price $3.00 Published by John Wiley & of Jersey City, N. J., for many years a 


ction of John B 


Sons, Inc., 440 Fourth Ave., New York 16, leading firm in the field of petroleum and 
N. Y. chemical engineering 

announcement, mad jointly 

\ Crawford president of 

ARC WELDING Pullman Incorporated, and M \M 

Kellogg, president of the M. W. Kellogg 

Engineering and Production Control Co., said, ‘‘the Kellogg Company will bs 

operated ; i separately incorporated 


By Walter J. Brooking, R. G. LeTourneau 


Inc. 
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employees, and continuing as a special 


A manual of the arc-welding process a , , 
ized research, manufacturing and engi 


applied in manufacturing and fabrica 
; 2 3 neering-construction company along the 
tion, drawing largely on typical industrial ; 1 ' ‘oie 
, lines which have given Kellogg leadership 
experience for a helpful blend of the shop We 
, ‘ : ; held for more than a quarter of a 
skills and technical know-how required by 
operators, inspectors, engineers and other 
. ' . Iso sncent thes 
concerned with the use of the proces 552 iced that M. W 
Discusses fully the significance of mater la member of the 
- . " ‘ " ctor ‘ Wiellenan , , 
ials, fixtures, engineering control, procs ; ; ! Pullman Inco 
planning and organization, and other 
factors, and shows how to analyze them a y acquisition of the Kellogg Cor 
a basis for the effective application of ar: any, the statement said, “the Pulln 
welding to specific manufacturing prol ip will participate in more diversified 
lems. Price $4.00. Published by Mi: nes of engineer-contracting, research and 
Graw-Hill Book Co , Inc., 330 West 42nd manufacturing activities than heretofore, 
St., New York 18, N. Y nd it is expected that advantageous re 
vill be effected From the point ol 


John B Tinr 


w of the Kellogg Company the change Mr. Tinnon was app 


expected to open new opportunities for ager in 1928 and was mai 


PULLMAN INC. BUYS M W KELLOGG ervice to the oil refi ing and other n in Charge of Sales in 104‘ 
CO., ENGINEERING FIRM qustrie throug! ubstantial has long been active in 
facilities made possible | ncreased AMERICAN WELDING §S 
Pullman Incorporated announced that ource It also carrie erved as Chairman of 

it will acquire for cash, with price to bi expansion into other field ere t Committee, Membershiy 


finally determined in accordance with cor enlarged facilities m: be ¢ it Meetings & Papers Conu 


This is particularly 1.ve of machine tool bases, frames, levers 
of diesel engine frames and gear casings; equipment for paper 
mills; crane and hoist parts; manifolds, blower housings; parts 
for the great majority of electrical appliances, etc 
Welded construction is almost always stronger, yet lighter— 
also more sightly and often less costly 
Study your product. Arrange to wéld as much 
of it as possible. Consult United engineers on new 
plans, or submit present plans for study and 
estimates. 


THE UNITED WELDING CO. 


MIDDLETOWN, OHIO 


WELDING FABRICATORS OF MODERN DESIGNS 


MATERIALS METHOOS... 
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TOBIN 
BRONZE 
WELDING 





IN MOVING a radial drill press needed on an 
Army tank production line, the 5,250 lb. base 
fractured completely through. 

Repair welding with Tobin Bronze* Rod 
was undertaken by the Super Arc Welding 
Co., of Detroit and the press was successfully 
returned to service. 

Preparation, requiring 54 man-hours, in- 
volved chipping out the break at each of the 
“T” slots so that these slots could be ma- 


chined after welding without loss of strength. 


Actual welding required 85 man-hours 


and 350 pounds of Tobin Bronze Rod. 

Maintenance men everywhere are taking 
advantage of the salvage and repair oppor- 
tunities offered by Anaconda Welding Rods, 
such as Tobin Bronze, “997” Low Fuming and 
others. 

Their experience is making the slogan 
“Don’t scrap it... Bronze weld it’, an order 
of the day in wartime industrial plants. Pub- 
lication B-13 contains suggested welding 
procedures and examples of savings in repair 


time and expense. Write for a copy. 
*Rez 


4 ‘4 


AN COP pA 


; Bronge Welding Koda 


THE AMERICAN BRASS COMPANY—General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company—In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


BUY WAR BONDS... Keep buying them, Buy them for Keeps 
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LINDE TO HOLD PRESSURE-WELDING 
SCHOOL 


Beginning January 15 The Linde Air 
Products Co. with the cooperation of 
Pressure Weld Co., Houston, Tex., will 
conduct a training course for the purpose 
of giving detailed instructions in the proper 
procedure to be used in pressure-welding 
overland pipe lines. The school will be 
held at the warehouses and plant of 
Pressure Weld Co., Houston, under the 
direction of Linde service operator H. A 
Yost, assisted by members of the Pressure 
Weld Co. field force. A welding clamp of 
the type used in tle field, complete with 
the necessary auxiliary equipment, will be 
used to train the men under actual field 
conditions. Men are trained in small 
groups to give an opportunity for in 
dividual instruction Each man who at 
tends the school is provided with a spe- 
cially prepared illustrated reference man- 
ual of the subject and, because he will P ss : . sent 
actually operate the pressure-welding - . ' ae 3 i S ie ‘ | 
equipment, the trainee should bring work " . — ~“< 4 pter- 
clothes with him. The average training : ty, 2s ca <e mS Sips s ally d 
period is about two days - : Ravy 
More than 50 welding operators, pipe- - rt Satie iB nied as 
line inspectors and other interested field ality 
men representing 30 companies were in- 
structed at a similar school held last fall 
Oil companies, gas companies and pipe- 
line contractors in the vicinity of Houston 
sent selected personnel to the school for 
training. Men came as far as 500 miles to , ' most mm 
attend. welding school may be obtained from the »., 6119 Harrisburg Blvd tor 
Complete information on the pressure Houston Office of The Linde Air Product , 


The Equipment Used in the Training Program Is Identical with That Act » Used They a 
; ld : 
in the Field Blectro 


eision-! 


Carbide 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 


DEPENDABLE 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


60 E. 42nd St. NATIONAL CARBIDE CORPORATION 
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For Welding Heavy Metals 


NATIONAL “* 


PULSATION WELD TIMERS 


B Pump the Heat Into Weld 
§ Reduce Flashing, and Burns 
é f Make Cleaner Welds 


Resenting N ATIONAL’S new 1945 Inter- 
mpter-time rs—five improved models _ spe- 
ally designed for fast, thorough welding of 
Reavy metals. These are the same fine 
quality type of timers used by industry for 
many years to handle the tough, heavy jobs. 
They also control and time the pressure to 
Blectrodes through a Solenoid Valve. Pre- 
ision-built by NATIONAL—America’s fore- 


most maker of welding controls. 


Itis being used more and more—INTERRUPTED 
WELDING — for Stronger, Uniform Weld Joints 


can be done with less KVA capacity. The ‘off’ 
interval between ‘on’ time must be short—not 
much over one cycle, otherwise metal will cool 
and form a crust that must be heated all over 
again. 5 cycles ‘on’, | cycle ‘off’, repeated 4 
times, will weld 2 pieces of 3;¢” metal perfectly, 
with 50 KVA applied. It reduces flashing and 
burns to a minimum. Even light-gage steel 
sheets are frequently welded with 2 interrup- 
tions, instead of a single spot, to produce a 
cleaner weld, without discoloration. 


Get the facts about Interrupted Welding with National Repeat Timers—also identified as 
NEMA Type 9B PULSATION SEQUENCE CONTROL 


§) NATIONAL Time & & SIGNAL CORPORATION 


| 600 E. MILWAUKEE AVENUE DETROIT 2, MICHIGAN 
145 


Here’s a close-up view of the heart of the new 

, 1945 National Type 1549P Timer. With this fine, 
Bi ia mt ae Ce... precision timer, interrupted welding of heavy 
é : metals can be handled properly, and in volume. 
Heavy metals cannot be fully welded by one 

charge of current. It has been well established 

Ze that pumping the heat into the weld two, three 

; 5 ald ao 7, or more times, while the pressure to electrodes 
=e f sd is held, produces a superior weld-joint. Also, it 
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= A jeep can get thers oCca 1 welder 
and the result is that Army engineers 
can now make emergency repairs on tanks 
trucks and other war equipment rig! 

in the front line in Europe, or along jungle 
the Pacifix Consisting of a 
tandard Army jeep with a modified ar 
welder bolted to the 

right-front seat, the welder-jeep, has s« 


paths in 
floor in place of the 
Light in weight, co 


plenty of action 


pact, highly mobile and extremely ma 
where heavier 
vehicles find the trails im 
Also, it can be i 


loaded aboard 
a transport plane for use in airborne 


euverable, it can go places 
maintenance 
passable 
oper 
ations 
Driven by a V-belt on a power take-ofl 
lor oper 
stoppt 


by a hand 


from the jeep’s engine, it is ready 


ation as soon as the vehicle i 
Che governor, easily disengaged 
operated clutch to permit normal opera 
tion of the jeep, maintains 
speed 


250 amp 


propel engine 
Irom 40 to 


trod ~ up 


Any welding current 
is obtainable, and elec 
to and including , in. diameter are a 
commodated 
the 
the Navy has its particular equipment 


Just as Army has its welder-jeep 
Installation was made in a Navy LV1 
Water Buffalo) combat vehicle of a jeep 
type engine, a welder and the miscellan 
Such an 


ous accessori s equipm nt 18 of 


inestimable salvaging damaged 


LVT vehicle is built 


for island-landing operations 


value in 


equipment since the 


Shipboard Welders—Through 
the Hatchway 


A 200-amp. d.-c. are welder of 
design was developed for 
Requirements were that it pass 
the 16- by 16-in 
possible in 


special 
hipboard uss 
through 
hatchway, be as light as 
weight, and be constructed 
Suc h a 
150 Ib. a 


compared to approximately 1000 Ib. for a 


to withstand high impact shock 


welder with a d.-c. motor weighs 


standard welder of the amit 


A.-« 


output 


motor-drive was also made available 


Gas-shielded Arc Welding—for 
Light Metals 


The application of both m 


his is one of the 





annual review of electrical deve 


published in the Januar 945 1 e of the 


eral Electric Revie 


a, 


automatic gas-shielded arc welding wa 


xtended considerably during the year, « 


pecially in welding alumi 


nesium, and stainless steel rhis type of 
welding—in which a relatively permanent 
electrode such as carbon or tungsten is 

j ‘ | | 
surrounded by a ream or envelope of 
inert gas—is expected to be of most inter 


est in the fabrication of wrought alumi 


num and magnesium and the repair of 

isting 1 these etal Welding stat 
l teels, particularly in the thinn 
gage ind making electrical joints in cop 
per ar ill other u Magnesium al 
loys can be welded readily with a helium 


hielded arc, using standard 


Aluminum 


power! 


alloys car elded 


ource 


readily without flux 


with an argo! 
hielded ar¢ upplied with alternating 
current from a special power 


Welding Broken Tank Tread on the Battlefield with the Army's Welder 


\ a8) 
tl If he Im etor t k 
operator Cat th reby t 
actly where he wa j 
ing’’ or ‘‘feeling’’ around 


ind spoilage avoide« 


Electrodes—for Aircraft Steels 


{ 
indu 
duce 
the he 


iarTgzCT 


tability 1 good ovet i 
irc-voltage range, making 


operator to keep th 


avoid 


untiorn 


hcient 


A 


ligh-tensile 
» meet an 
try for an electrode wt 
a 


} 


he weld metal whe 
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Zyglo’s 1 
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urgent need 
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and transp ots 
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OFFSET HOLDER 


Butt 
Flash 
Spot 
Seam 

Projection 


THe Evectrovoy Co, Ine. 1600 Seaview Ave. BriocePorr, Conn. WELDING ROL 
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"ELECTROEIY" fou RESISTANCE WELDING 


ELECEROLOY 
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a 


Hormal white-light picture of a high-speed twist drill with oil-tempered extension shank flash-welded to it... no flaw visible. 


4 (oie) 





<y 


in Darkness 





Zyglo's unmistakable indication of defect caused by lack of fusion. 


The best time to discard an imperfect and show up such dangerous defects 
flash-welded drill, like that illustrated in all welds...lack of fusion, cracks, etc 
above, is before it breaks in use—with 
possible injury to operator and prob- 
able damage to the part in process. 
This calls for 100% pre-service in- 
spection of every weld—careful, accu- 
rate inspection. by a method which 
reveals clearly what the unaided eye 


ZYGLO Inspection, fast enough to 
keep step with production, may be 
adapted successfully to all types of 
welds—in both magnetic and non- 


magnetic metals, 


er , , 
Think about the possible application 


cannot see. of ZYGLO in your production. Write 
— © heel ZYGLO's brilliant fluorescent pene- for illustrated bulletin and full 
’ trant indications unfailingly locate information. 
* ZYGLO—The Trade Mark of Magnaflux Corporation applied ts equipment I 
material and methods for fluorescent penetrant i 


MAGWNAFL U X CO RE POR ATI,OO(N 
5902 Northwest Highway, Chicago 31, Illinois 
NEW YORK . DETROIT . DALLAS . LOS ANGELES . CLEVELAND . BIRMINGHAM 
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ver-! 


An improved electrode was produced for acitors for 1 


0S 
horizontal fillets and joints of all types in u hose plant 


f 


the flat positior [It provick smooth, pows supply for 
high-speed deposition of high-quality sed with a bank of capac 
weld metal, meetin 

Classes E-6020 and 


Resistance Welding—for Special 
Jobs is generally 
correction in new 
control, together with t 
Standard resistance-welding equipment is of value in cot 
continued through the year to find added tion 
applications of major importance 
production, but in addition 
various applications calling for spe 
equipment In one such case, involving 
the fabrication of helicopter blades from 
tubular steel, mild-steel clips are spot REDUCING AIR-FLOW DRAG ON 
welded to the tubular steel. Since the AIRPLANES 
steel is* air hardenable, a new control 
equipment was required to temper the : 
weld, reducing brittlen¢ id increasing Even the tin 
ductility 
A new low-capacity capacitor-discharge 


1 exten t 5 1 an ] 
control was developed, utilizing a small ‘tent with speed 


urface of an airplane is 


to the free flow of air te 


bank of capacitors which are charged t 
preset voltage by means 
tubes. Sufficient energy 1 
into the primary of the 
former to induce suitable currents in th in the method of fastening 
secondary or welding circuit for spot weld uirplane to its fran 
ing thin-gage materials as used in ele resistance welding 1 
tronic tube manufactur: necting medium, 
A complement of the series-capacitor heads 
control was developed, utilizing shunt ca 





PRACTICAL DESIGN OF 
WELDED STEEL 
STRUCTURES 


by H. M. Priest 


-to- = SHAWINIGAN PRODUCTS 
An up-to-date book of 150 pages . Compe aT ene 


. 4 ; EMPIRE STATE BUILDING, NEW YORK 1.N_Y. 
copiously illustrated with charts and 





photos giving practical design in- 


Buy ‘*Proven Fluxes’”’ with Years ©! 
formation and procedures for the Guaranteed Satisfaction behind the 


Che Trade-Name is **ANTI-BORA\’ 
isk for Them Unequalled for Quality 





design of welded steel structures. 


Price $1.00. Bound in cloth covers. 


4 Flux for every metal: Cast Iron Welding flv’ 
No. 1; Brazing Flux No. 2; Braz-Cast Flux ‘eo. ' 
for bronze-welding cast iron; **ABC’’ Aluminu! 
Flux No. 8 for sheet Aluminum and all alloys ° 
AMERICAN WELDING SOCIETY Aluminum; Stainless Steel Flux No. 9; Silve 
: Solder Brazing Flux No. 10; No. 16 Silver 50°" 
Paste Flux. 

33 WEST 39TH STREET, NEW YORK 18, N. Y. 
ANTI-BORAX COMPOUND COMPAN! 


Fort Wayne, Indiana 
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INOW... RESISTANCE WELDING WITH AN 
evenly balanced 
three-phase load... 








Resistance welding steel in heavy 
gauges places a high, periodic demand 
on the power supply. Conventional a.« 
welders — designed for single phase 
seriously unbalance the load, cause flicker 
in the line and often require expensive 





substation and distribution equipment 


Sciaky “THREE-PHASE” welders em 
ploy a principle enabling them to tak 
practically an equal amount of current 
from each phase of the power supply 
thus operating on a balanced load. 
An ideal low frequency welding current 
is produced first by converting to dc. 
then reconverting to an alternating im- 
pulse. This system also provides oper- 
ation at high power factor (80 to 85%) 
and decreased actual power demand. 


The Sciaky “THREE-PHASE” Welder 
illustrated is designed for high quality 
spot welding on mild and stainless steels 
and rusty and scaly stock in thicknesses 
from .032” to .312”. Rating is 100 KV A 
at 50% duty cycle, operating at 85% 
power factor. Speed on two thicknesses of 
+ 062” mild steel is 90 spots per minute. 
X Special features include Variable Pressure 
with a maximum pressure of 5.000 Ibs.. 
ality and adjustable Preheating Current. 


= SSS IAK Ros. 


silver 
oldet Manufacturers of a Complete Line of AC and DC Electric Resistance Weld ng Machine: 
4915 West 67th Street Chicago 38, Illinois 
ry Offices in Detroit, Los Angeles, Washington, Cleveland and New York 
Representatives in Principal Cities 
In England: Sciaky Electric Welding Machines, Ltd., London 


In France: Sciaky S. A., 13, 15 Rue Charles Fournier, Poris 
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SECTION ACTIVITIES 


BIRMINGHAM 


Stack , 
Posts; J 
pair Welding 
Chursday, 
American Soci 
WELDING 
All Meeting 


bama Power 


CHICAGO 


J. Wesley Cabk 
ing Corp., discu 
for Soldering and Brazi1 
ber 15th meeting held i: 
Auditorium. Mr. C 
tion heating which 
ingly mo 
soldering 
Movi 


througl 


Ski 
winte 
| 


speed 


comedy, 


CINCINNATI 


A joint meeting and | 
neinnati Milling Machi 
Thursday, January 1 It} 
Society for Metal 
WELDING SOCIETY 
o’clock in the afternoon 
ited the welding shop, the machin op drop. Storage 
and the heat treat department mi welders, he said, impose 
followed.in the cafeteria, after which th ualizing the line load 
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admirable and 


effort His talk was well illustrate 


aims and activities of some ten groups 


timely to coordinate 





‘ 


the 





lantern slides. 





whose kindred subjects dovetail in many 
Conflicting meeting dates and 


procedures as to programs 
t] 





respects 





NORTHWEST 


Welding and Probk 


with Welding” the 
Lean Jasper’s address at t 





will be one of 





1e items to be coordinated. 
The t 


innual business met 
Louisville 





was 


So 


ting of the 





Section was held on December 







vas shown and found educational, e1 


Co 


lighteni1 








ig and entertainins 


MILW AUKEE 


The meeting place of the 


n is at the Ambassador Hotel o1 City 
ast Friday of the month, her 


Milwauk val 





Sectior 


the | 





except wh 








that day falls on a holiday or close to o1 lemonstration of thi 





















NEW YORK 


The ; 
meeting with the Metropolitan Chapter of 


Foundrymen’s As 








New York Section held a joint 


the American sociatior 




















ibject of T 


1 


d by numerous in excell 


nt talk on Strt 


ing his meeting was at 
bers of the American Ir 
ects and the Ameri 


Engineers 


ms Assi 


ciated At the 
Mc- Radcliff 


he January 9th 


movie were presented by I Jay G Chicago, II] particular interest wa “— 
Schadt, navigator on a B-17 in Europ the j g of cop] teel and alloy met - pee 
The movie was on “‘Air Corps Matériel ils, as well as dissimilar metals, by meth : wie 
Equipment A “Symposium on Tool xls developed by the Handy & Harman Co pis R 
and Die Repair by Welding” had as th [he program was followed by a pla ye 
main speakers Mr. J. Welch of the Cutler tour of Black, Sivalls & Bryso I 
Hammer Co. and Mr. H. E. Bailie of tl which abled those attending t t . ; 
Nordberg Mfg Co plant u full operatio - 


and the New York Chapter of the Ameri The Philadelphia Section Educati 

can Society for Metals at the Building Committee under the hairmat { J 

Trades Club on Monday, January 8th Wm. B. Brook working with P ye 

T. D. Parker, Climax Molybdenum Co elphia Section of the American So y 

New York, presided as Technical Chair for Metals to 1 tablish the ) i 

man Wel g Metallurgy give it J 1 ‘ 
The speaker for the evening was Nor University last year Plans a ing " 

man L. Mochel, Manager of Metallurgical made to run this course from 15 to & High-Pr 

Engineering, Westinghouse Electric & tarting out the middle of H 

Mfg. Co., Philadelphia, Pa., who spoke « ry M f both societi L¢ 

the subject, ‘Shall It Be: Cast? Forged is instructors an rollment of 

or Welded?” He described t factors proximately nts is anticiy i 

be considered in selecting castings, forg The Structural ¢ ttee hea ‘ 

ings or weldments for onstruction or W. F. Carson is working actively 

fabrication of various ty] of industrial ity official ire planning a revi i | 

equipment. His talk explained when ea the Building Code o1 tte 

of these methods should be da o have t onfid i Mr 

showed how casting, forging a elding Carst snd it 1 y proba 

can work together rather than compet illa many of hi gestic 

with each other. Mr. Mochel also showed A. Amiurikian, of tl l LI f Ya 

that many structures can advantageously ind Docks, U. S. ? vas the speaker f« 

combine two or more fabricating method the November 20t g, al " 


December Lt 


of the Star 


California outlined th« 


12th, with those present reviewing the meeting Mr. Jasper is Technical and ind stainkk steels it 
year’s activities A color sound film, Research Director, General America: resentatives from all of 
“Eighteenth Century Life in Williams- Transportation Corp., Chicago rea were prt t , 
burg, Virginia’ courtesy Eastman Kodak follow Mr. Radelif 

, 


ome , o . ‘ ‘ ‘ i I J 
The December 15th meeting was, as usual melting point alloys by M. C. Robbi: : 

, , . ( bra N 
a dinner meeting. After-dinner talk a1 Servict Handy & Harman Co 
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For more efficient, economical 
ARC-WELDED PRODUCTION ... 


Consult this practical book — just published 


ARC WELDING ENGINEERING 
AND PRODUCTION CONTROL 


By Walter J. Brooking, R. G. LeTourneau, Inc. 347 pages, 227 illustrations, $4.00 














This handy manual of the arc-weldingeproce is applied in manufacturin;s 
and fabrication draws largely on typical industrial experience for a helpf 
blend of the shop skills and technical know-how required by all concerned 
with the use of the proce Discusses fully the significance of materia 
fixtures, engineering control, proce planning and organization, and ot! 
factors, and shows how to analyze them asa ba for the effecti applicat 
of arc welding to specific manufacturing problen ; 






ORDER A COPY FROM 
American Welding Society, 33 West 39th St., New York, N. Y. 
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Mild Steel... 
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os forge as 40 ft. long, I] f 


ELECTRODES EXPAND EX! 


The perfection of SMITHway glass-lined, welded 
single-piece steel Storage Tanks brings many extra 
advantages to brewers . . . and has developed a 
great new industry for mass production of these 


SMITHway Tanks for the 


dustries 


food and chemical in- 
, as well as for brewers. 

But before these glass-lined tanks could be 
perfected, there was a serious welding problem 
to solve...it had always been difficult to get 


glass to adhere consistently to a welded tank. 


4. O. Smith welders conquered this by developing 


made ’ 


SMiTHway Electrodes thot produce gos-free welds, were develope: 


a new 


jlass-lined welded steel storage t 


NC INDIISTRIES.._ CREATE NEW OD 
rl INDUSTRIES... CR al va. Te UN 


Q 
.* _ 


SMITHway Certified Electrode that 


produces a gas-free, quality weld and permits 
over?r 


uniform fusion of the glass lining, even 


the w elded areas. 


Made BY welders, FOR welders, SMI THway 
Electrodes are truly “production-proved.” In 
A. O. Smith plants alone, over 320,000 of these 
Certified Electrodes are used daily. They have 
helped many industries advance by making the 
most of welding, the modern production tool. 


Write 


for catalog. 


ror werdcers 


HA aue You Bought That Extra War Bound This Mouth? 


SMiTHway A.C. Welding Machine saves 
power; eliminates arc blow. 


oy ALO: SMI 


MILWA UKEE- . WISCONSIN * 


in Caneda 


-JOHN INGLIS CO., 
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SMITHway Welding Monitor trains 
better pense rs, jaster. 
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[The short movie illustrated th a Ce Li, “es ‘ ‘Tats filr lew Hori 





cutting of a heavy casting riser weighing ‘ual ea Me WMochel 
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was a war film, entitled ‘‘Birtl 










movie luring the war and pointed out that al 
t he By Following the meeting , 1 rADY OD +Y 

ie B-2 Follo y Ing, though much progre naturally was made YORK-CENTRAL PA 
freshments were served in the Club R 
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List of New Members 


December |] to December 31, 1944 















BIRMINGHAM 





Hammond, Mark A. (B), c/o Electri Neal, Walter F. (1 Ba 


Boat Co., Groton, Conn Co WW) Kast LO { 
Hawkins, Floyd C), Hawkins Iron Co., Sinclair, John A. (C), 2393 East Main St., Russell, Theodore J., J: 
P.O. Box 670, Birmingham, Ala Bridgeport. Cor 10] A vi Maywood, | 


Szymko, Chester T. (B 
BOSTON CANADA _ Ave., Chicago 23, Il 
; Trees, George =. (3 
Lyon, Lyman F. (C), 23 Phillips St., Alcock, D. M. (B), Canadian General Til J 
West Medway, Ma Electric Co., Ltd., 212 King St. West, Worland, Frank E. (1 
Ring, John S. (C), 396 Main St., Wil léronto, Ont., Canada Ave., Hammond, Ind 
mington, Mas 


i CHICAGO CINCINNATI 
BRUNSWICK : a 
Aarts, Cornelius (BB), Chicago Specialty Kawahara, Chic (B), 324 
Coleman, Clester Terrel, Sr. (B), 5847 Welding Co., 600 S. Michigan Blvd., Cincinnati 29, Ohio 
Goodyear Homes, Brunswick, Ga. Chicago, III 








Ellis, Robert S. (B), 543 W. Washington CLEVELAND 


BRIDGEPORT Blvd., Chicago, Ill 
Knop, Edgar C. (B), Crucible Steel Co. of Cox, Arthur T., Jr. (B), | 


Donovan, John J. (C), 918 Reservoir Ave., America, 7606 So. Calumet Ave., Chi Railway Sales Co., 1202 M 
Bridgeport, Conn cago 19, Ill Cleveland 13, Ohio 
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“PORTABLE” WELDING 


of typical applications in Industry of 


“STATIONARY” WELDING 





NO CP OD 





Portable machines Pedestal Spot welders 


Push guns Rocker arm welders 
Scissors guns “Temp-A-Trol” welders 
“C” type guns Projection welders 
Pinch type guns Multi-spot welders 
Special guns 


. Portable Seam Welders 


Seam welders 


NOGPlONr 


Special Uses of Welders 














PROGRESSIVE WELDER CO. 


On all kinds of industrial products: automobiles, stoves, refrigerators, 
containers, aircraft, etc. . . . All kinds of metals: aluminum, stainless, 
carbon steels, alloy steels . . . In heavy gages and light gages . . . On 


all kinds of shapes 


Plus a section on Welding & Assembly Fixtures 


No metal fabricating plant should be without one of these idea- 
provoking 60-page books... the story of how resistance welding can be 
and is being used to simplify construction, cut costs, speed production 
and improve the value of finished products. Includes many new uses 


developed as a result of the war. 
i 


PROGRESSIVE WELDER CoO. 


SEAM PROJECTION & BUTT e Electric Welding Equipment « PORTABLE GUN & PEDESTAL 


3050 E. OUTER DRIVE - DETROIT 12, U. S.A. 
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Eldridge, Flonzie E. (C), 248 E. Ohi 


Ghaew. Frank E. (B), c/o Baker Perk 
[1 W) He St., Saginaw, Micl 
Harley, James A. (B), c/o Baker Perl 
Inc., 10OO He St., Saginaw, Mich 
Hennecke, Hans (B), c/o Baker Perki 
Inc., LOOO He St., Saginaw, Mi 
Kaiser, Walter S. (( 93 Kenilw 
Detroit, Mich 

Lauzon, Ernest B), G il W g ¢ 
; St., Detroit 16, Micl 

Le ach, Edgar S. (B » Baker P 
rhe LOOO He st., Saginaw, Mi 


Detroit, Mi 
Lueck, W. E. ( Lif y 
Lukowski, renal E. (B), o Bal Pr 
kin , Ine =i 100 He ot., Saginaw, Mi h 


Miller, Frank C. (B), Baker Perki 
Inc., 1000 He St., Saginaw, Mich 
Oberschmidt, Oscar H. (Bb o Bak 
Perkins, Inc., 1000 He St., Saginaw 

Mich 

Panik, Joseph J. (C), 10829 Pi \ 
Detroit, Mich 

Renny, Douglas K. (( rvi 
Ave., Detroit 5, Mich 

Ross, Stanley W. (B), 5040 St. Lawre: 
St., Detroit 10, Mich 

Stanley, Wallace A. (C), 15729 Mettet: 


George E. (B o Baker 


Perkins, In LOOO He St., Saginaw 
Mich 

Waltman, Harold C. (B), 15371 Ardmo 
Detroit 27, Mich 

Winnert, Goerge E. (( 199 Whitmore 
Road, Detroit, Mi 


Kat 


Kohlbeck, Oscar J. (B), 4105 Wyoming, 
Kansas City 2, Mo 

Miller, Perry E. (B), The Vendo Co, 
2500 Washington, Kansas City, Mo 

Staihr, Joseph B. (B), National Steel 


LOS ANGELES 


Ashman, Theo R 

Bixby, 
| \ ' if 

Fournier John L. R 

Los G Ca 

Haines, Lawrence L 2 W 
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ange, Calif 
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Mays, David W. 
Mudge, Robert M 
Renoe, | Vi re T 
Searfoss, ‘a | v. (Cc 
Sorensen, 5, Shaw 
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LOUISVILLE 


Disney, Aubrey H. 
Ave., I ville 3, Ky 
Martin, R. S., Jr. (B 
Pkwy., Louisville 4, Ky 
McDonald, Dennis L. 
Drive, Jeffersonville, Ind 
Ray, Samuel G. (C), 619 W 
Louisville &, Ky 
Smith, Stanley L. (( 
Jeffersonville, | 
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MARYLAND 


Lucas, Henry C., Jr. 


AV Baltimore 16, Md 


NEW JERSEY 


Cameron, Geo. W. (C), Lloyd 
ng Co = Stephe J" 
NY 

Di Liberti, Ernest ( 2 | 
Plank R« aucus, N. J 

Goldbe rg, Morris C), Metal 
Corp., 92 Bishop St., 

Gestuian. Isaac S. (B), We 
Ele« & 


field, N. J 


Mfg. Co., Div. 8910 


Dean I. ( 19 West S4tl 


Hanuszek, Frank ( 105 Prosper 
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ing Co., 39 Sumit St., } | 
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Johan H B), TI 
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Newark 


r. | 
Sharav, Wm. B. (1 


Swan 
VW t Orange, T 
NEW YORK 


Baker, Gordon L. (C), Wi 
Electric & Mf 


C astellano, Frank (1B), 
il lal d N. ¥ 
Rubin, Allen f | 
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NORTHWEST 
Brayden, James D. (C), Walt 


Shipbuilders, Inc., 609 South 
W., Duluth, Minn 
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Bradway, I. C 
2917 | Vlargina 
Halverson, Kenneth 
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Hard, Arthur R. (( 
Seattle t, Wa h 
Lar rsen, Harold N C), 29 

eattle, Wash 
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) tle, Wash 
Wilson, Robert K., Jr 
Ave. So., Seattle 6, Wa 
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ST. LOUIS 
Pandjiris, A. (B), 214 El 
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Dill, Maurice F. (B 
Way, San Fra 6, 4 
Nemeyer, G. D B 
Oakland, Calif 

















Simplicity of Design Makes This 
____ Resistance Welder Control Ideal 
for Efficient Production Welding 


























SAFRONT TIMERS ore built inI8 NEMA standard 
types. All electrically energized parts are behind 


CSaihes at _ RyRy : a 
® Only simple magnetic relays and pneumatic tim a protective panel, yet finger-tip adjustment of : 


ing units are used in the assembly of Safront weld ndividual timing peri 
calibrated dials on panel front 


ds is provided | 
and sequence timers. Operation is based on the 
interval required to transfer a small volume of fil 
tered air from one chamber to another, through a 
regulated orifice. Circuits are conventional—easy 
tor the electrician to understand and service 

O 





n timers and contactors alike, all terminals and 





wiring are instantly accessible for inspection and 


naintenance. Coils, contacts and all renewable 





: HIGH SPEED SYNCRO-BREAK 
rts may be replaced in a matter of seconds, using 

HIGH SPEED and SYNCRO-BREAK CON- 
TACTORS hove unusual design features req 1 


for frequent making and breaking of the welding 


nly standard electrician’s tools 


y , , 
"Shown arove wn esjicieni transformer primary circ i* Sy Break 
, , : 
produc tion line with Thomson W elder tactors provide means tor opening « + with 
Square D controllea arcing at contact tip th 


ind cliowabile ratir 


Qs. 









SQUARE 7) COMPANY 


MILWAUKEE 













DETROIT LOS ANGELES 
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Schemm, C. W. (C), 1170 Phelan Bldg., Shuck, Mervin J. (C), 102 E. Hamilto YORK-CENTRAL |} 


San Francisco 2, Calif Ave., Silver Spring, Md 





McPhee, Alexander H. 
SYRACUSE WESTERN MASS. No. 244, ( vill 





a 







Ames, Millard R., Jr. (C), 549 W. Seneca Hartley, Edwin H. (B), 22 High St., 





Pnpk., Syracuse 7, N. Y Purner Falls, Ma 

McKeown, Frank I. (C), 161 West 6th Pike, Norman (C), 6 Pomeroy Court NOT IN SECTIO 
St., Oswego, N. Y Easthampton, Ma 

Reitz, Michael (C), 215 Murray St., Tinsman, Joseph A. (1), Gilbert & Barker Keeton. Carmon Lawrencs 


Oswego, \ Mfg. Co., West Springfield, Ma 












Post 
Calif 
TOLEDO WICHITA Lempke, Milford 
: Mfg. Co., Bradford, | 
Von Behren, Wm. P. (¢ 2723 Densmore Irvin, Cc. oO. | Beech Aircraft R { MacFarlane. William lan 


Dr., Toledo 6, Ohio Wichita, Kan lane Engi 


4 


Risuig, Carl Jay (C), Beech Aircraft Rd., ¢ itheart, G 
WASHINGTON, D. C. Corp., R. 4, Wichita, Kan Molins Andre’s 
Russell, Harley D. (C), Russell's Welding tral America 


Calkins, Nelson M., Jr. (C), 2005 Frank Shop, 1906 No. Broadway, Wichita Schunck, Joseph J 
lin St., N. E., Washington 18, D.C Kan Ave., Box 3228 

Mattson, Lt. Irving C., U.S.N.R. (C), 2961 Yount, E. W. (C), 602 Menor St., Wir Wilson, C. G. (B 
Columbus St., Apt. 1, Arlington, Va field, Kan la 
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Members Reclassitied During Month 
of December 





CLEVELAND Colin Kelly St., Cranford, N. J PHILADELPHIA 




















Barr, Glenn S. (from D to C), Avon Lake, a Gorgas, F. Y. (from D to 
Ohio NEW YORK Ay Phila lelphia yt Pa 


HARTFORD Simons, Alexander (from ID to ¢ 
Howard Ave., Brooklyn, N. \¥ 


Koch, L. C. (from D to C), The Fafnis NOT IN SECTIONS 
Bearing Co., New Britain, Conn PASCAGOULA 


Broughton, Wm. H 
NEW JERSEY Bowen, W. B. (from C to B), The Inga 9th St., Ashland, Ky 
Shipbldg. Corp., P. O. Box 149, Pa Kyler, Donald (fror 
Albright, Albert R iro [ @@ 47. goula, Mi 1 Ax Elkhart. | 
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NEW BY-LAWS 





NAVAL ARCHITECTS 





The Board of Director 
on December 15, 1944, | Society Nava chitec ne ine 
et of By-Laws with all iggest ré Engineers, Mr. Willian Newel Va 










ink orporate d 


Article XX of the By-Law Amend of two year eginning Januat 4 . 







ment pecifies that after approval by i 
the Board of Directors, amendment hall 4 
be considered temporary and then shall - 





be published in TH& WELDING JOURNAL, 

and not less than 30 days later shall be COVER GLASSES FOR WELDING 
submitted to the membership for “letter SHIELDS ving Many minut: 
ballot The amendments shall be adopted 

at the expiration of 60 days after mailing IPCO Processed Cover Glasse ire or 










the ballots unless rejected by at least 20% regular glass« 2x 4'/, in.) that have been proved Welder iy they 
of the voting membership treated with a protective coating to guard to fifteen ordinary gla 

In accordance with the above require against heat breakage and damage from information, write Indust: 
ment, the By-Laws are published in this metal spatter Co., 2820 N. Fourth St 
issue of the JOURNAI They are completely covered on both (3 6~Pa 
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11/68 o£ capacitor 
DISCHARGE CONTROL | 


---It provides accurate forge- 








pressure timing for your stored- 





energy welding machines 


ONSISTENT values of current and timing, so vital to uniform, high 

quality, aluminum-alloy welds, are insured when your stored-energy 
welding machines are equipped with this G-E control. Experience proves 
that required welding energy is reduced and weld quality improved by the 
accurate forge-pressure timing provided by this control 





Because of its low demand kva, this control permits the use of welders on 
listribution systems which, without it, might be overloaded. Also, becauss 


7 , , , 
of its low demand on the line, which means less voltage drop, you can 
| nomically install your welding machines in the most favorable pla 
| 


n your production line, even though the machine may be 


GCUNems 
“@ tircre,, 


ie distance from incoming distribution transformers 
. 
, Good voltage regulation, afforded by the low demand kva, Want More Information? 
» ] lit ‘ 


lessens the possibility of light flicker, and limits inter 






| | 
nce with other welding equipment on the same circuit .. an NY | 
[he arrangement and accessibility of all parts of th: I Pleas a oaey oe 
° - . irge I ( \ 
ntrol make it easy to install and service. ! L, tells how it : : 
| b ed me V 
BUY WAR BONDS J Na 
| | or: npa 
1 Address 
ENERAL & ELECTRIC | 
| 
0 ee ee ee oe ee oe oe — ee 
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NEW PRODUCIS 


The Society assumes no responsibility 
for the validity of claims in this Section 


FACE SHIELD VISORS 


| 
WY 


A new snap-fast shield, develop: 


exhaustive research to save lost time, 
makes possible visor replacement in 15 
seconds Perforations in the visor fit 
Spring clamps at 


1 


snugly over small lug 
each end hold the visor firmly in place 
snaps out 


For release, a turn of the finger 
“ is quickly 


the old visor, and a me 
slipped into position Chis feature is es 


pecially desirable when face shields are 


used in flash welding, butt welding, spot 
welding, heavy grinding ind = other These 50-Ft. Trusses, in Which The Austin Company's New Design Emp 
operations ud tions for All Members Was Used, Illustrate Their Clean-Cut Appearanc« 
city. Adaptability of Such Trusses to the Installation of Monorails or 
Flanged of the Bottom Chord Is Made Apparent by the Preservation of t! 
Section from End to End 





The tough, 
Visor protect 
snugly against 
entrance of flying 


7 


Quick adjustme 
men and women 
CESCO’s new shield 
four styles—including one 

headgear, one with half crown 

and another with helmet 

bottom guards There 1 

two visor thicknesses 

formation is available from Chicago Eye 

Shield Co., 2300 Warren Blvd., Chicago Fabricating One of the New H-Trusses, Which Consist Entirely of Rolled H 

12 Til and [-Beams, Merely Cut to Length and Fabricated by Connecting Vert 
; Diagonal Members to the Top Flange of the Beam Forming the Bottom 

Shown Here and to the Bottom Flange of the Top Chord 


WELDED TRUSSES individu 


tions 


The Austin Co., engineers and builders, or fabricatins 
has adopted a new design for welded As tl 

trusses of standard 50-, 60-, 70 and 80-ft it can carry purlins at a variety 
lengths, in which, for the first time, H-sex ird to panel point 
with their webs in a vertical plans also continuou 
loadings 


1 wide flang 


tion 
are used throughout without gusset plates bottom cl 
This truss is readily adaptable to dif carry loads at 


ferent loadings by simply changing 
weights of the beams used for the ; iatural”’ for weldin 


variou 
truss members, according to J. K. Gan 


the itself as a monorail 


nnett, tion on a 50-ft. truss1 
Austin vice-president and director of of fillet weld, all of 
i tl f the complished by down welding 


neering By ] ig the depths o 
192 
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A helpful guide to selecting the 
right Electrode for the job 


This new chart, just off the press, Contains a complete list of 
Murex Electrodes divided into four groups for quick reference; 
mild steel, special steels, stainless steels and hard surfacing. 
Electrodes are described according to AWS-ASTM class. 
Color identification, recommended current strengths, polarity, 
and physical properties are also given. In addition, there are 
brief descriptions of the electrodes’ general characteristics and 
applications. 


, 


The chart is 24” x 37”, printed in four colors. 





Copies will be sent free to those who request them on their 
company letterhead. 


METAL & THERMIT CORPORATION 


120 BROADWAY + NEW YORK 5, N.Y. 





Chicago + Pittsburgh + Albany 


So. San Francisco + Toronto 


as 
sav sve 
% cccrnnnes ron tee ss 
_ ee 


epect® 





suns acine 
uecTnones - 


MUREX 
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In Spite of the Resulting Distortions, All the Welds Remained Intact 


Following the tests, trusses conforming plants in five 
to the spans in widest use were designed one of which involved an area 


and jigs set up for their manufacture q 


72 HARD FACING DEPOSITS ON ONE 
PIECE 


Fabrication of the inspection cage 
shown in Fig. 1 involved an interesting ap 
plication of hard facing Each of the 
cages will hold 24 cylindrical parts for in 
pection he body is made from a forged 
ring 17°%/, in. outside diameter, 13 in. in 
ide diameter and 3.2 in. thick Phis riz 

machined to the shape shown in Fig 
providing 24 equally spaced slots reamed 
on the top portion, and drilled below 
These openings receive the parts to be in 
spected It is important to preserve the 
dimensions of these openings by prevent 
ing wear and therefore a hard facing oper 
ation was prescribed for the areas in 
dicated by the heavy shading in Fig. 3 
The hard facing was done with Stoodite 
No. 63, applied by gas welding This 
alloy flows freely and forms a smooth de 
posit which is extremely wear resistant, 
which characteristic determined it uit 
ability for the particular purpose of main 
taining the correct dimensions rhe bot 
tom of the cage was formed by welding 
on an annular disk cut to the shape shown 
in Fig. 4 The result of this construction 
is an inspection tool which made it possible 
to check dimensions of small parts very 
rapidly 








Fig. 1—These Inspection Cages Were 
Machined from Steel Forgings and Hard 
Faced at Points of Wear 


Fig. 2—Top View Showing Shape of Cage, 


and Points of Application of Hard Facing Deposits 
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This View Shows the Manner in Which the New H-Trusses Are Tested to Destruction 
Failure Occurred by Buckling of the Vertical Web-Member Seen on the Lett, at a Time 
When the Super-Imposed Load Was 240,000 Lbs., Equal to 253°/, of the Design Load 


of the end connections of the truss men During the final quarter of 1944, trus 


ber this type were fabricated and shippe 





Fig. 3—Sketch of Section of Slot. Heavy 
Area Indicates Location of Hard Facing 


A 
ke 


The Spendid Performancs e Try 
This Design Under a Heavy Over.[p,: 
Credited to the Fact That t 
tion of All Members Li« 
End Connections at Pane! Point 
Only Concentric but A 








tural iron workers, for 


they could work mu 


top and bottom chord 
larly true of the bott 
: : 

the flat upper flange p 
more comfortablk irta 


vertical edge found in 


flange not only provid 


FACED WITH 
TOODITE 


mest 


S caetieal ’ 
a 
ee ee bene 


Fig. 4—Bottom View After S 
Has Been Welded iz 














This centrifugally -cast bronze roller 
was found to have a defect. An over- 
lay of Ampco-Trode 10 was deposit- 
ed over the section, machined to fin- 
ished size, and the piece salvaged. 





End plates and shafts were welded 
to this bronze cylinder, saving consid- 
erable machining time and expense. 








COATED ALUMINUM BRONZE ELECTRODES 
save time and money by performing 2 tough jobs 


B 8 ; ——. 
g “ 
3 . . . * Je . . 

j Salvaging defective castings Providing low-cost fabrication 

; Here is a typical example of reclaiming Another instance illustrating the savings 

j costly bronze castings by overlaying the that can be made with Ampco-Trode is 

: defective section with Ampco-Trode Coat- the production of this cylindrical bronze 

: ed Aluminum Bronze Electrodes. Thess roller with extended shaft. To eliminate 

“ electrodes deposit weld metal comparable the heavy cost of machining, the end 





in strength, ductility, and hardness with 
the various grades of cast Ampco Metal 
— giving you a grain structure closely 
resembling the parent metal. You save 
casting time, machining time, and metal. 
Use this proved method of reclaiming 
bronze and similar castings. Ampco field 
engineers, located in principal cities, are 
happy to help you with your welding 


and fabricating problems, 


Tear Out 


and Mail 
This 
Coupon 


Ampco-Trode is a product of 


AMPCO METAL, Inc. 
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plate and shaft were welded into posi 
tion with Ampco-Trode 10, which in 
chemical and physical properties closely 
approaches the original casting. Five 
grades of Ampco-Trode are available to 
meet your specific needs. With tensil 
strength up to 100,000 psi and hardness 
to 300 Brinell, Ampco- [rode is recog 
nized as ideal for such purposes as illus 


trated above and similar applications 


AMPCO METAL, INC Dept. WJ-2, Milwaukee 4, W onsin 


Please send me Ampco-Trode bulle 
ond date on overlaying and fabrication 


Nome 

Position 

Company 

Address Gesiness 


City { State 
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Buccess of salvage and construction opera- 
ons at Pearl Harbor, on the Normandie and 
scores of liberated ports around the globe 
bve rested largely on the technique of under- 
bter cutting and welding that bid fair to play 

important role in the peace-time world. 
Asa pioneer in flame cutting and welding, 
rReduction has been in the forefront in the 
velopment of underwater cutting equip- 

Ment. The Airco Style 9116 Underwater Cut- 
1g Torch is an example of Air Reduction’s 

bntribution to the success of these ventures. 

p The torch is short—only 12 inches long— 

B reduce the “kick” when the cutting oxygen 
Nis released against surrounding water. It 

B furnished with either 75° or 90° head. 

The metal shield which sur- 

rounds the tip performs a dual 


function: 1. It provides a pocket for an “arti- 
ficial atmosphere” of compressed air which 
displaces any water around the cutting flames. 
(An extra hose connection is provided on the 
torch for the compressed air.) 2. The “feet” on 
the end of the shield hold the cutting flames at 
the correct distance from the metal surface. 

This Airco torch, key to scores of “miracle” 
exploits of Navy and Seabee divers, is now 
available for underwater salvage and con- 
struction jobs you may encounter. And the 
knowledge and experience of Airco’s Applied 
Engineering Division are at your call to insure 
the success of such jobs. 

You will find much of interest and value to 
that success in Airco’s new publication, Under- 
water Cutting and Welding’. It's free. Mail the 
coupon todoy for your copy. 


TO SUCCESSFUL 
UNDERWATER CUTTING 


Air 
4 Reduction 
4 Sales Co 


60 E. 42nd St., 
Pa New York 17, 
rs New York 
7 

7 Gentlemen 
/ 
/ Please send me a copy 
of the booklet ‘Underwoter 


Cutting and Welding 
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ARTICLE XV 


WELDI RESEARCH 
ectio Welding Research Council 
2 Research Fund 9 
Custodian of Research Ft >] 


Research Publication 






ARTICLE I 


. 
Vembershit 


SECTION 1. Classes of Members.—The membership o 
the S« ciety shall be divided into five classes 


a) Honorary Members 
b) Sustaining Members 
c) Members 

d Associate Members 

e Student Members 






who are defined and shall possess the qualifications pr 
sented in Section 2 hereof 


SECTION 2. Qualifications and Privilege 1) Hon 
orary Members. An honorary member shall be a person 
of acknowledged eminence in the welding profession, or 


who may be accredited with exceptional accomplish 
ments in the development of the welding 

the AMERICAN WELDING SOCIETY may see fit to confer 
in honorary distinction \n Honorary Member shall 
have full rights of membe rship shall be at any one 
time not more than one Member for eve 
hundred members in the grades of Sustaining Member, 
Member and Associate Member. Not more than 
3) Honorary Members shall be elected in any 
year. 

b) Sustaining Members \ Sustaining Member shall 
be an individual designated by 
Partnership interested in the science 
with full rights of membership 

( Vembers. A Member 
not less than 23 years of age, 


irt upon whom 


There 
Honorary ery five 
three 


one fiscal 


a Corporation, Firm or 
and art of welding, 
shall be an 
who shall have been for at 
least three years engaged in work having a direct bearing 
on the welding 
any major engineering society are 
bership Members 


sh ll 
ship 


individual 


irt or science of Corporate Members of 
also eligible for 


have full rights of 


nem 
member 
( Associate Members. An 
be an individual interested in the art and practice of 
welding and allied processes. Associate Members shall 
have the right to vote but nof to hold office except in Se 
tions as may be the 
Section 


Associate Member shall 


prov ided for by 


By-Laws of the 


4 


e) Student Member \ Student Member shall be 
an individual who is actually in attendance at a recog 
nized College or University, taking a course leading to a 


degree. Student Members shall not have the right to 
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forms prescribed for that purpose Su 
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with the Section in which he resides, unl 
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SECTION 5. Membership.—(a) All Corporate Mem 
bers.residing within the bounds of a Section, except those 
who have joined another Section due to business reasons, 
and all others who have joined the Section as permitted 
in Article II, Section 2, shall be members of the Section. 

Student Members residing within the bounds of a 
Section and attending a college where there is no Student 
Chapter may apply for membership in the Section. See 
Article II, Section 3 

(c) In general, the only Corporate Members who may 
join a Section are those residing within the bounds of the 
Section, or those residing in the territory adjacent to the 
Section, or those whose business is located within the 
territory of the Section. See Article II, Section 2 
d) A Member may belong to one Section only 

SECTION 6. Requirements of an A 
Section shall be considered active unles 
three meetings during a calendar year, 
paid membership of twenty-five (25) enrolled 
Sustaining Member, Member and Associate Member 
erades. When Sections fail to comply with the abov 
requirements, the National Secretary shall report 
facts to the National Board of Directors which 
ict upon each case in accord with it 

SECTION 7. Refund to a Sectio 
shall receive from the Society at 
fiscal year (October Ist) $100.00 
each quarter of th 
in dues during the 
members who are 11 
Member and Associa 
newly organized Section sha 00.00 
acceptance of l 
Section shall recet O00 less 
rated on a monthly basis for the first fis« 
the time of organization of a new Section, return 
be made on the annual dues of members newly enrolled 
in the Society during the six prior months to the d 
organization of the Section, unless refund has been paid 
to another Section for such members. Refunds shall be 
paid to the Section with which each member ts affiliated 

1c time when refund payments are due 

SecTion 8. Solicitation of Contributions.—Sections 
may solicit contributions from members or others only 


National Board of Dire 


within limits roved by the 

SECTION Y. J 
Secretary, or such 
shall submit a report in writing of each meeting 
Section to the Secretary of the Society with copy 
District Vice-President, which shall show the attend 
of members and guests, business transacted at the meet- 
ing, including papers and discussions presented thereat, 
und any other matters which the Section shall deem of 
interest to the Society. The Section Secretary shall 
also make an annual report to the Secretary of the So 
ciety, with copy to the District Vice-President. 

(6) The Section Treasurer shall make an annual re- 
port to the Secretary of the Society with copy to the 
District Vice-President. Such report shall give a com- 
plete record of the finances of the Section, showing thx 
amounts received and expended and the. sources and 
purposes thereof in detail. The Section Treasurer shall 
iulso file such other reports of the financial condition 
of the Section at such other’ times as may be requested 
by the Board of Directors 

SECTION 10. Section Affiliates——Sections may take 
into their membership “Affiliates of Sections,’’ who are 
not members of the Society. The annual dues for an 
‘Affiliate’ shall be established by the Section, but shall 
not exceed $5.00. Affiliates shall have no rights or 


privileges of membership in the Societ 
tend and participate in Section meeting 
By-Laws of the Section. 

SECTION Ll. Publication of ey 7) 
address o1 pape! presented before a Se 
fered for publication in THe WeLpineG 
the general provisions established for tl 

SECTION 12. Section By-Law Phe 
Section shall not conflict with any 
Constitution or By-Laws of the Amr 
SOCIETY. Outline of recommended 
Section may be procured from thi 
Society 

SECTION Deb 
ceases to Ttunction 


to the ety all rem 


ARTICLE VI 


DEC 
be Seve 
New England, 
Southern, N« 
ern, No. 6 
Distri 
uned by | 
SECTION 
trict shall bi 
it least thr: 


SE¢ 


hove 
consid rt‘ d 
headqua 

SECTION 
tate coopt 
Executive 
sist of the 


tions m 
Board 
undet 
miutte¢ 
of the 
local Convention Committee, wh 
to the approval of the District Vic 
ity and re spon ibility fi 
Convention in all 1 
papers, the imral 
ment features. Phe 
nish for the guidance of 
in Outline of Procedure 

All technical papers included 
submitted for consideration for bhi 
WELDING JOURNAL of the AMERICAN WE! 
The Local Convention Committee shall fur 
the proposed program to the Society's ( 
mittee and also a budget and a statem: 
raising funds for the consideration 
Finance Committee Upon request 
vention Committee, the Society 
Manutacturers, and (¢ 


operate fully in arranging for the 
SEcTION 6. Duastrict Nomination Befor 


of the years when a District Vice-Preside 
election, the District Vice-President, w 
of the District Executive Committee, 
Nominating Committee 
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& Complete fusion results between 
stud and metal. 


. 


_ 


No drilling holes, or hand-welding 
bolts—saves time and material. 


Studs accurately located. 


AAA A AN es iy 


One operator can weld more than 
1000 studs a shift. No previous 


welding experience is necessary. 


Thousands of guns are now in use 
in more than 500 shipyards and 
industrial plants. 


The Nelson Stud Welder is simple to use. All welding is 


automatically controlled. The tool is completely portable 


or may 
be operated from a fixed jig. 


For com plete details, price s and catalog, write: 


. : Rea od , 4 
NELSON SPECIALT 


LDING EQUIPMENT CORPORATION Cutaway view of a stud weld (after e«ching with 
‘sy & j _ es a Nital) she 


yws the complete fusion of the 


stud to metal 
the result of complete shielding of 


Dept. J, 440 Peralta Ave., San Leandro, Calif. 


Eastern Representative: 


De pt. 22 


the arc, accurate arc 
: ; ee timing, and the use of “flux-filled” studs 
Camden Stud Welding Corp. 


, 1416 South Sixth Street, Camden, N. ]. 
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each Section in the District Che Nominating Com- 
mittee shall report to the National Secretary not later 
than the 10th day of May of that year, the name of the 
nominee they have selected for Vice-President, together 
with the written acceptance of the nominee included in 
the report. 

Independent nominations may be made by petition of 
twenty-five (25) or more qualified voters, sent to the Na- 
tional Secretary not later than July Ist; such petitions 
for the nomination of District Vice-Presidents shall be 
signed only by qualified voters within the District con- 
cerned See Article LX, Section 1 

Each year the National Ballot for Nomination of Of 
ficers shall include the names of the District Vice-Presi 
dents nominated by the District Nominating Commit 
tees and names of nominees nominated by petition in 
accordance with provision above 

Only District members, qualified to vote, shall be 
eligible to vote for District Vice-Presidents 

SECTION 7. Vacancies Che Executive Committee of 
each District shall have the power to fill a vacancy in the 
office of Vice-President of that District 


INeXpire 


term whenever such vacancy occurs 









ARTICLE VII 





Seer 
ECTI 


>) IN | Formato fa Student Chapter and Name 
A Student Chapter in afhhation with the AMERICA 

WELDING SOCIETY, composed of students of schools of en 
gineering of recognized reputation, may be organized 
upon favorable vote by the Board of Directors. Author- 
ity for the organization of a Student Chapter at any 


institution shall automatically lapse if not used wi 


one year from the date granted he name of such an 
affiliated society shall be “‘The Student Chapter 
of the AMERICAN WELDING SOCIET‘ 
SECTION 2. Application to Organize a Student Chapter 
Applications for the establishment of Student Chapters 


in the AMERICAN WELDING SOcIeETY shall be made to the 
Board of Directors. 


SECTION 3. Qualifie Lit0OnsS Phe qualifications ré 
quired of a proposed Student Chapter shall include 

a An organization of students in an engineering 
school of approved standing. 

b) The endorsement of the application by the head 
of one of the Engineering Departments of the school 

c) A minimum membership of 15 student members 


or eligible applicants for student membership in the 
AMERICAN WELDING SOCIETY 

d) A Faculty Adviser to the Student Chapter whose 
duties shall be to consult with and advise the Student 
Chapter on matters relating to the general conduct of the 
Chapter. The Faculty Adviser shall be a Corporate 
Member of the Society and shall be a member of the 
faculty of the engineering school at which the Student 
Chapter is organized 


SECTION 4. Membershi All Student Members at 
tending a school at which there is a Student Chapter 
shall be members of the Student Chapter 

SECTION 5D Refund o a Student Chapter Each active 


Student Chapter shall receive from the Society at the 
beginning of each academic year $25.00 to be used for 
expenses in promoting the activities of the Chapter 

PECTION 6 Report to the Soctet Each Student 
Chapter shall submit to the Board of Directors an annual 
report not later than the end of each academic year, 
which shall include: 

a) A summary statement of the meetings held dur- 
ing the academic year; giving date of each, the attend- 
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at the date of the report 


Names of the officers and the mem] 


SECTION 7. Publication of Paper \) 
paper presented before a Student 
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general provisions established for this pro 

SecTION 8. Student Chapter By-Lai 


of a Student Chapter shall not conflict w 
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sions of the Constitution or By-Laws of 


WELDING SOCIETY Outline of recon 
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SECTION 9. Dushar 
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Chapter may be disbanded upon 
Board of Directors, if it becomes 


Cnapter 
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inactive 
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Society No Student Chapter shall be con 


unless it holds at least three meetings durit 


yeal When a Student Chapter 
Chapter Treasurer shall return all 


Society 
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Cast 
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SECTIO 0) } Che © 
ciety shall be a President 1 First Vice-] 
Second Vice-President, seven District Vics 
secretary, a lreasurer, three latest P 
living and continuing to be member ‘ 
al Large ind Honorary Dtrectors 

SECTION 2. President The President 
by the Society for a term of one vea 
elected, at any time, for a second term of ( 
no case shall he serve in this capacit ! 
terms 

SECTION 3 Vice-President A First 


ind a Second Vice President shall be el 


Society for a term of one year 


and e@ac! 


elected, at any time, for a second term of 


no case shall either serve in the same capacit 


than two terms 
SECTION 4 District Vice-Pre 


wen! 


‘ice-Presidents shall be elected by 


their Di 


eriod of two years and each may be re-el 


| 
time, tor a second term of two vears, but 1 
| 


Ail 


he serve in this capacity for more than two tet 


odd-numbered Districts, viz 


New Yorl 


England, (3) Southern, (5) Mid-Western and 
ern, shall elect their Vice-Presidents durit 


] 


bered calendar years The evet 


viz., (2) Mid-Eastern, (4) Centr 


tive, in the year 1945 the Mid 
Mid-Southern Districts shall ele 
for a term of one year, and the otl 
of two vears 


SecTION 5. Tyreasurer \ Tre 
by the Society for a term of thre 
re-election. 

SECTION 6 Directors-at-Lar 
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vered calendar vears In order to make t 
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ip 


numbers 


and (0 


rn, shall elect their Vice-Presidents duri 


his 
istern, \-<¢ 
their Vic 


Large shall be selected by the Nominating ¢ 
with due consideration to geographical di 
Each year, four Directors-at-Large shall be « 


serve for a period of three years. 


Directors sha 
the same office unt 
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one full term of three years shall have elapsed after the 
end of their respective terms. 

SeEcTION 7. JLlonorary Directors —Honorary Directors 
shall be persons of acknowledged eminence in the welding 
profession, or who may be accredited with exceptional 
iccomplishments in the development of the welding art 
who have rendered exceptional service to the AMERICAN 
WELDING SOCIETY, upon whom the Society may see fit 
to confer an honorary distinction. An Honorary Direc- 
tor shall have the same rights and privileges as other 
members of the Board of Directors. The total number 
of Honorary Directors shall not exceed three (3) at any 
one time, and not more than one Honorary Director 
shall be elected in any one fiscal year. 

SECTION §&., \ Secretary shall be ap 
pointed by the Board of Directors for a term of one year. 

SECTION 9. Assistant Secretary —The Board of Direc 
tors may appoint an Assistant Secretary for a term of one 
year. 

SECTION 10. Assistant 


Directors may appoint an 


Secretary. 


Trea 


Assistant Tre 


The Board of 


isurer for a tern 


urer. 


of one year. 


ARTICLE IX 
Nomination and Election of Off 


SecTion 1. Nominations.—Nominations cers 
except Honorary Directors and Secretary, shall proceed 
as follows: 

t) Nominations for District Vice-Presidents shall be 
made by the District Nominating Committees. See 
Article VI, Section 6. The National Nominating Com 
mittee shall select nominees for the other offices falling 
vacant. See Article XII, Section 7. The names of the 
nominees for each office shall be published in the June 
THE WELDING JOURNAL of the AMERICAN 
WELDING SOCIETY. 

h) The Secretary shall mail, on or before the first 
day of June of each year, to each member entitled to 
vote, a notice that nominations for officers must 
the Secretary not later than the first day of July. 
notice shall outline the vacancies of elective 
that shall be filled at the next regular election and request 
nominations for such offices. This notice shall contain a 
copy of this Section and the list of nominees recom 
mended by the National and District Nominating Com 
mittees and information that no name shall appear on the 
final voting ballot unless proposed by at least twenty-five 
25) qualified Corporate Members. This notice shall also 
contain the names of the members of the National 
Nominating Committee 

c) The nomination ballots must be placed in a plain 
envelope and sealed; then inserted in a second envelope 
and sealed. The voter shall then sign his name thereon 
in ink and mail it to the Secretary The Secretary shall 
certify to the competence and signature of all voters re 
turning endorsed nomination ballots and shall then ds 
liver them unopened to the National Nominating Com 
mittee. 

A nomination ballot without autograp 
ment of the voter written on the outside eny 
considered defective and shall not be canvassed by th 
Nominating Committee. The Nominating Committee 
shall first open and destroy the outer envelopes of all 
properly endorsed ballots, and shall then open the inner 
envelopes, canvass the ballots and certify the results to 
the Secretary. If no nominations, other than 
proposed by the Nominating Committees, are made by 
twenty-five (25) qualified members, then the Secretary 
shall treat the nomination ballots as Election Ballots 


( 


issue of 


reach 
This 


otheces 


hi endort 


elop sh ill be 


those 


ind shall cast the ballot 
dates so nominated. 

SECTION 2. Election 
posed by the Nominating Committe: 
as provided for in Section 1 of this 
Secretary shall mail, on or before the 
of that year, to each member entitled 
stating the names of the candidates for t] 
falling vacant and the time for the closu 

The ballot sheet shall list the name 
dates proposed by the Nominating Com: 
respective offices for which they are cand; 
names of candidates nominated by lettet 
vided in Section 1 Paragraphs (6) and 
Candidates selected by the Nominatin; 
shall be identified by an asterisk. 

b) The voter shall prepare his ballot 
cross placed opposite the name of eacl 
whom he wishes to vote Che 
ballot in a plain envelope and seal same 
en lose the Sse ile d enve lope in a second en 
‘Ballot for Officers, il same and sign his 
in ink, for identification and mail it to t] 
Che Secretary shall « to the compete 
ture of all voters an hall th deliver thi 
to the Tellers of Ele 

A ballot without 
voter written 
defective and 


A ballot 


than there are offices 


l 


voter shal 


on the outside envelope 


hall be rejected by the’ 
which has choice indicated 

to be filled shall be 
d by the Teller 
Electior 
‘s shall close at | 
last Thursday in Augu 
The Tellers shall not receive any ballot 
time for the closure of th: 


The Tellers of Election 


the outer envelopes an hen open 


fective and shall be re ject 
SECTION 3 Closing Date for 
for the election of 


afternoon on the 


certily 


velopes, cany ; tl lots and 
the 
number of votes { h respective office 


i 


Secretary idates having 
sidered elected for the ensuing year 
SECTION 4. Tie Vote In c: 
inv office, the President shall « 
A nnownCeM eI 
of the Elected Officers shall be announced by 
ing Officer at the Annual Meeting of tl 
is held, and shall be published 
[THE WELDING JOURNAI 
SECTION 6 “Di te to 
Elec ted (Jihicet h ill | 
Annual Meeting of the 
is held, the new officer 
shall continue in eir res] ive 
their successors have bet 
SECTION I] 


PECTION 09 


(Otheers 
n elected and qu ilif 
When mot 


thu 


7 Tellers of Election 
candidate 1s nominated for any 
election, the President shall 
day in August appoint three (3 
shall be to canvass 


same to the Se 


othece, 
, On OT before the 


Tellet 


retary and 
ing Officer, at the Annual 
hall expire when thei 
presented and iccepted 
Tlonorar Directo Jor 
Honorary Directorship may be submitted t 
Directors in writing, by any Corporate M 
Society. Such nominations shall state the qu 
of the nominee for this office. Honorary Dir 
be elected by unanimous vote of the Board ot ! 
except that no member of the Board of Dir 


Meeting 


report ol 


SECTION &. 
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vote upon his own admission Chey shall hold office 
for life or until removed from office by 


the Board of Directors 


majority vote oil 


ARTICLE X 


SECTION 
Society shall be manag 
sisting of the President, the 
Presidents, the seven District 
latest Past-Presidents, 1f 
members, the Treasurer, twelve 
Honorary Directors. 

SECTION 2. Duties of Board of Directors Phe 
of Directors shall have the 


Dire for 
red by a 


J2 / ; 
hoard 0 


Che 


Board of 


affairs of the 
Directors 
First and Second Vice 
Vice-Presidents, the three 
living and 


COT) 


i 
Directors-at-Large and 


pe wer 


a) To manage the affairs of the Society, except as 
otherwise provided by law, or by these By-Laws 

b lo purchase or otherwise acquire for the Society 
any property rights and privileges which the Society 


such 
prices and on such terms and conditions and for such con 
siderations as they think fit 

c) To appoint 
salaries. 


is authorized to acquire, Or to dispose of such, at 


Executive Officers and fix the 
d) To determine who shall be authorized to sign, on 
behalf of the Society, notes, receipts, 
dorsements, checks, releases, any and all contracts and 
other documents, and shall make such authorization 
e) To perform such other acts as may be 
to carry out the purpose of the Society 


icceptances, el! 


necessary 


SECTION 3 Vacancies tn Board of Directo In each 
case of vacancy occurring in the 
through death, resignation, disqualification or other 
cause, the remaining Directors, by letter ballot, may elect, 
or appoint a successor to hold office for the unexpired por 
tion of the term of the retiring Director 
event that a quorum of the Board of 
exist, the ‘affirmative 
Directors shall become effective 
tiring Director is a District Vic« 
cancy shall be filled as provided 11 
M Section 4. Duties of Pre 
have general supervision of the affairs of 
under the direction of the Board of 
preside at the meetings of the Society, of the Executive 
Committee and of the Board of Directors, at which he 
may be present, and shall be ex-officio a member of all 
committees. He shall submit a report of the operations 
of the Society for the fiscal vear to the Board of Directors 
at their last regular meeting preceding the Annual Meet 
ing and to the members at the Annual Meeting 

SECTION 5 Duties of First and Second Vice-Presidents 

The First and Second Vice-Presidents, in order of 
seniority, in the disability of the President, 
shall pre side at meetings of the , of the 
Committee and of the Board of Directors, and 
his duties. 

SECTION 6. Duties of Drustrict 
The District Vice 
sentative of the 


Directors 


2 rc t 
Oard ol 


and in the 
Directors does not 
of the remaining 
However, if the re 
President then the va 
Article VI Section 7 
ulent Che President shall 
the Society, 
Directors. He shall 


vote ol a mayority 


ibsence O! 
Society Executive 


discharge 


| icé Pre 
shall be the 


Societv in his 


wents 
official repre 
District He shall have 


the following duties 


a [o supervise and promote the 
ciety in his District under the 
President and the 

h lo visit the Sections in his District at least ones 
each year, if at all possible 

ie 


his District 


affairs of the So 


direction of the National 


National Board of Directors 


assist in the organization of new sections in 
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¢ lo render an annual report to th 
Ol Directors coverings the ce 
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SECTION 7 Duties of Secre 
shall be, 
Board ot 


pocietly. 





under the 
Directors, the 





) The Secretary shall be expected 
meetings of the Society, of the Executive (¢ 
of the Board of Director prepare the bu 
ind duly record the proceedings thereof 

C) The Secretary shall see that all n 


Society are carefully collected, and withou 
ferred to the custody of the Treasurer 

d The Secretary shall carefull crut 
penditures and exert every effort to se ( 
in the administration of the Society and sha eTS 


certify the accuracy of all bills ot 
money is to be paid 

e€) The Shall have char : 
iccount of the Society and shall furnish 
lreasurer a statement of 


secretary 


receipts 


under their several headings, and also 
monthly balances, and shall furnish fron 


such other statements as may be required 


The Secretary shall conduct the 
spondence of the Society and keep full record 
Che secretatr oc} ill h ‘ charge P 
rooms and all property of the Society 
The Secretary hall engage such 
may be authorized and shall be responsibl 
Che secretal } ill pert rm 1] 
which may, from time to time, be assigned 


ot Directors 
[The Secretary shall devote the ent 


employment to the iffairs of the Society unl 














authorized by the Board Director 

k The Secretary shall give the Society 
sum, and with one or more securities as requi a 
satisfactory to, the Board of Dutrectors for 
periormance of the duties of this office, ar = 
tion to the Society in the case of death, re thet 


removal from office of the Secretary, of all boo 
vouchers, money or other property of whatever | 
possession of the Secretary, belonging to the So 
cost of the bond shall be borne by the Societ 
SECTION 8 Dutie of Trea I 
shall receive all moneys and deposit the 
credit of the Society, in 
designated by the 
h The 


Society as may 





urver al The 







uch depositor 
Board of Director 

Treasurer shall disburse the 
be ordered by the 
vouchers to such disbursem 
shall furnish, at regular 
Directors a 
under their several headings 
mthly balances Hi hall 
ther 










Board of 






taking the 

c) The Treasurer 
to the Board of 
expenditures 





proper 







Statement ot re 
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innual reports 
cribed by the Board of Director Phe 
shall be certified by a « 
selected by the Board of Director 
d) The Treasurer shall give the 
sum and with one or more 
satisfactory to, the 
performance of the 


report and such 
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tion to the Society in the case of his death, resignation or 
removal from office of all books, papers, vouchers, money 
or other property of whatever kind in his possession be 
longing to the Society The cost of the bond shall be 
borne by the Society 

SECTION 9. Duties of Assistant Secretar Che Assist 
ant Secretary in the absence or disability of the Secré 
tary shall act instead of the Secretary. 

SECTION 10.—Dutte Assistant Treasure Phe 
Assistant Treasurer in the absence or disability of the 
Creasurer shall act instead of the Treasuret 


ARTICLE XI 


f . I Lai / \ ta 
iwi €€lings, | Morum Exhibit Lr V O1Lce 
x 


SECTION 1. Annual Meeting The S ciety shall hold 
an Annual Meeting each year, (unless prevented by 
governmental restrictions), at such time between Sep 
tember Ist and October 3lst, and at such place as the 
Soard of Directors may designate. 

SECTION 2. Special Meetings.—Special meetings of 
the Society may be called at any time by the Board of 
Directors. 


SecTION 3. Board of Dtrectors Meetings of the 
Board of Directors shall be held at the call of the Presi 


dent. 

Section 4. Notice of Meetings.—Notices of all meet 
ings of the Society shall be mailed to the members at 
least 30 days prior to the date of such meeting, and to the 
Board of Directors at least two weeks prior to the dat 
of their meeting, and shall designate the time and plac: 
of the meeting and the principal business to come before 
it 

SECTION 5. Quorum at Meetings.—Twenty (20) mem 
bers, entitled to vote, shall constitute a quorum at meet 
ings of the Society and ten (10) Directors shall constitute 
a quorum at meetings of the Board of Directors 

SecTIon 6. Organization of Annual Meeting.—The 
Society's Convention Committee shall plan and make 
arrangements and correlate activities, in connection 
with Annual Meetings in cooperation with the Program, 
Publicity and Manufacturers Committees. The Chair- 
man of the Section where the meeting is to be held, or 
someone else design ited by that Section, shall be ap 
pointed Vice-Chairman of the Society’s Convention Com 
mittee. In making local arrangements for the Annual 
Meeting, the local convention committee shall be guide 
by an Outline of Procedure, furnished by the Society’s 
Secretary. The Society’s Secretary, in consultation 
with the Treasurer, and the Chairmen of the Convention, 
Program, Publicity, and Manufacturers Committee, 
shall prepare a budget and submit it to the Finance and 
Executive Committees for approval. A copy of this 
budget shall be submitted to each member of the So 
ciety's Convention Committee for guidance 
Exhibit Che Society may also, in con 
nection with the Annual Meeting or otherwise, hold an 
exhibit if the Board of Directors shall so determin 
After approval of the Board of Directors, the Chairman 
of the Society's Manufacturers Committee shall carry 
on negotiations with the Exhibition Sponsor, wherever 
practicable. If conditions make it advisable for the 
District or the Local Section to conduct the preliminary 
negotiations for an exhibit, approval of the Society’s 
Manufacturers Committee and Board of Directors must 
first be secured to all proposed agreements before commit 
ting the Society to particip ition 


SECTION 7. 


9 
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ARTICLE XII 
Commuitees 
Che following committees shall be 
proved, if appointment is provided for 


each year by the President, by and with 
the Board of Directors, as soon as 


Annual Meeting (or October Ist 7 
committees shall be filled in the 
President shall be ex-officio member of 
SECTION 1. Executive Committe 
Committee consisting of not less than f 


the Board of Directors shall exercise, at 
Board ot Directors is not in session, 
authority of the Board in the ad: 
affairs of the Society, as may from time 
gated to it The Chairman and Executi 
of the Welding Research Council and the 
Secretary of the Technical Activities ( 


be ex-ofhcio members of this Committe: 
power to vote 

SECTION 2 Finance Commettee | 
mittee, selected from members of the Boar 
which shall pass upon all expenditurs 
unnual budget and have general charg: 
ot the Society Che Treasurer shall b 


Finance Committee 


, 


SECTION 3 lembership Committe 
Committee five or more members whos 
be to formulate and execute plans and prey] 
for maintaining and increasing the member 
society. 

SECTION 4 Adm ons Committee \ ¢ 
Admissions of five members whose duty it 


pass on the qualifications of all members t 
their eligibility and classification as n 
Society, to approve transfers in Section a! 
to approve resignations from membership 

SECTION 5. Program Committee , Pr 
mittee shall plan and make arrangement 
programs for all meetings of the Society; 1t 
ind pass upon ill papers ffered for presel 
national meeting it shall cooperate, wh 
with local groups in arrangements for Sectio 
Vleetings 

SECTI! Pu Con ee 
Committee shall sol I r pub t 
upon all paper ffered to the So 
tion in it Journ t shall ha the ‘ 
papers, in accordance with established m 
the publication of the Society's WELDI 


ipproved by the Board of Directors 
SECTION 4 Vominatin Comn e¢ 

Committee of seven member The ¢ 

consist of a Chairman who shall be a I 


the Society and six members (not members « 


of Directors), one of whom shall be a Past-P1 


the Societv Announcement of the 


personnel of the Committee shall be mad 
dent through publication in THE WELDING 
or before March lst 
1e Secretary in writin nm or before the 
lay of that year, the names of its nomu 


i I 


various elective offices next falling vac 
written acceptance of each nomune¢ D1 
Presidents shall be nominated by each Distri 


nating Committe: See Article VI, Sectio1 
Committee shall also canvass the nominatio1 
certify the result to the Secretary 

Section 8. Constitution and By-Laws | 
\ Constitution an 


By-Laws Committee « 
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by 50 people removing oxide film 
by wire brushing. 

These remarkable results are due 
to the chemically clean welding sur- 
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Chairman and two other members. This Committee 
shall receive suggestions for revisions to the Constitu 
tion or By-Laws and be responsible for the preliminary 
wording of such revisions. It shall see that the By 
Laws of Sections and Student Chapters of the Society 
shall not conflict with any provision of the Constitution 
and By-Laws of the AMERICAN WELDING SOCIETY. 
This Committee shall consider and report upon any peti 
tion for revision to the Constitution or the By-Laws 
and shall transmit such petition to the Secretary for 
further consideration as specified in Article VI of 
Constitution and Article XX of the By-Laws. 

Section 9. Code of Principles of Conduct Committee 

A Committee on Code of Principles of Conduct con 
sisting of five members comprising a Chairman (mem 
ber of the Board of Directors) and four additional mem 
bers. In addition to the function of formulating and 
administering a Code, it shall be the duty of the Commit 
tee to advise inquirers regarding questions of proper 
conduct and to examine into and investigate any practice 
of any nember of this Society which shall be regarded as 
prejudicial to the welfare of the Society, and report 
its actions and recommendations to the Board of Direc 
tors, which shall take such action as it may deem proper 

SECTION 10. Technical Activities Committee—A Tech 
nical Activities Committee which shall consist of the 
Chairmen of all the Technical Committees of the Society 
and not more than three members-at-large to be ap 
pointed by the President. It shall have a Chairman and 
a Vice-Chairman, who shall be members of the Society 
and shall be elected by the Committee’s membership, 
but not necessarily from its own ranks. These officers 
shall serve for a period of two years he Technical 
Secretary of the Society shall be the Secretary of this 
Committee. The Chairman and the Secretary shall be, 
ex-officio, members of the National Executive Commit 
tee without the right to vote. The scope of this Com 
mittee shall be: to promote the standardization and 
technical activities of the Society; to develop the policy, 
scope and organization of such activities and to super 
vise their execution; to develop methods and means of 
cooperating with other standardization bodies, including 
the nomination of official representatives of the Society on 
technical committees of other societies or standardiza 
tion bodies; to pass upon recommended practices, stand 
ards and codes with respect to compliance with pri 
scribed procedure and regulations; to decide questions 
of jurisdiction of Technical Committees; to review (at 
the Annual Meeting of the Society) the progress of the 
Society’s standardization work; and to act in an advisory 
capacity to the Board of Directors in respect to stand 
ardization programs. 

SECTION 11. Technical Committees.—Technical Com 
mittees, not limited in number, the duty of each of which 
shall be: to establish an organization; to recommend 
the scope of its work and its committee membership 
to prepare and recommend the acceptance or withdrawal 
of standards and revisions thereof within its jurisdic 
tion; to report conflicts of jurisdiction to the Technical 
Activities Committee; to report on the progress of its 
work; and to carry out such other activities as may be 
approved by the Technical Activities Committe: 
Technical Committees shall operate according to thi 
latest revision of ‘‘Rules to Govern Organization, Func 
tions and Operations of Technical Committees of the 
American Welding Society.” 

SECTION 12. Educational Committee-——An Educa 
tional Committee whose duties shall be to stimulate and 
promote educational activities pursuant to the aims and 
purposes of the Society. 

SECTION 13. Committee on Award \ Committee on 
Awards consisting of five members each serving for 
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member retiri 
[he member senior in respect to service 
man. It shall be the duty of this Cor 
the awards and nominate those to 
lectures at the Annual Meeting and to 
presentation of such medals, certificates o1 
as may be authorized by the Board of Dir 
SECTION 14 


Committee on Permanent Funds consistir 


period of five years, 
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one 


: 
Committee on 


bers, each serving for five years, and tl] 
the Society, ex-oficio. One member 

year The 
Chairman 

Funds turned over to this ¢ 
Directors shall be in its custody for saf« 
ment or reinvestment. All 
require the favorable vote 
the Committee. 

No disbursement shall be made from tl 
cept upon a favorable vote of at least two-t 
present at a meeting of the Board of Dir 
that purpose at which a quorum is present 

\ notice of the meeting shall be sent t 
of the Board of Directors at least two wee! 
date set for the meeting Che notice shal 


member senior 1 
Ommiuttes 


icts oO} 


reason why the disbursement 1s proposed 
The Committee shall keep full and a 
of receipts and disbursements in books bel 
Society, and shall 
Board of Director 
SECTION 15. Pul 
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I rem 
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the Committee should 
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SECTION 19 
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Advisory Committee 
Committee, the membership of 
District Vice-President 
Board of Dire 


ictivities of the Sect 


section 
Advisory 
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society 
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ible for planning 
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mittees may be appointed for a definite stated purpose or 
purposes 


in cooperation with another Society or 
\ssociations or regulatory bodies 

SECTION 21. Proposed Committees.—-A Committee ot Section 4. Responsibility for Staten 
Committees for a definite stated purpose or purposes ciety shall not be responsible for statem: 
may be proposed by any member of the Society in good advanced in papers or in discussion at 
standing, together with the personnel of such Committee Society or of its Sections or Districts, o1 
or Committees, but the final selection of the personnel publications. 
must be by a majority vote at one of the meetings of the SECTION 5. Copyright.—The Society r 
Society as set forth under Article XI, Sections | and 2, to copyright, at the discretion of the Board 
provided the necessary quorum, per Article XI, Section 5, any of its papers, discussions, reports or pub! 
is present and further provided that definite notice SECTION 6. Use of Society Name or FE) 
stating all purposes and objectives of such committee or approved by the Board of Directors, th 
committees shall have been sent to each member, and/or or initials of the Society shall not be us: 
published in THE WELDING JOURNAL of the AMERICAN mercial publication or business, except to | 
WELDING Society for the preceding month, so as to  formity with its standards, or recommend 
reach the membership at least two weeks prior to said 
meeting at which the Committee or Committees will be 
proposed and elected. ARTICLE XV 

SECTION 22. Term of Commutiees.—All Committe 
appointments not otherwise specified shall expire with Welding Research 
the Society Year. Technical Committee appointments 
shall be governed by “‘Rules to Govern Organization, SECTION 1. Welding Research Counc 
Functions and Operations of Technical Committees of CAN WELpDING Society shall provide th 
the AMERICAN WELDING SOcIeTY.”’ 


operative research in welding by creating « 
creation of a research department to be | 
Welding Research Council. Other societ 
ARTICLE SUI tions “ government departments may 
assist in this work. 
SECTION 2. Research Funds.—Funds 
of the Welding Research Council shall b 
SECTION 1. Voting.—Each Corporate Member as _ voluntary contributions, by solicitation or 
described in Article I, Section 3, shall be entitled to from the regular funds of the Society 
vote on all questions presented by the Society or by the any funds in the name of the AMERI 
Section to which the member belongs. Voting may be crery may, however, b« 
in person or by proxy. the Board of Directors 
SECTION 2. Voting by Proxy.—Voting by proxy shall SECTION 3. Custodian of 
not be allowed at any meeting of the Society or its Board _todian of research funds shall be the E1 


of Directors or of any of its Committees except by per- tion, the AMERICAN WELDING SOCIETY, 


Voting and Prox) 


le only with the 


I) 
Neseare 


sonal representative consisting of a member of the par body designated by the Board of Direct 
=) 4 > 
I 


ticular group or Committee, presenting written creden SecTIon 4. Research Publication \ 
tials at the particular meeting stated, and covering only tion of Tok WELDING JOURNAL of the AMER! 
those matters clearly stated on the face of the proxy. 1NG Society may be created for the publi 
All proxies must be in writing and must be delivered to Welding Research Council. 

the Secretary of the meeting, at which they are to be 

voted, prior to the opening hour of the meeting. 


( 


ARTICLE XVI 


ARTICLE XIV 


Audit and Finance 
Publications SECTION 1. Audit.—The financial ac 
Society shall be audited annually previous t 
SECTION 1. The Welding Journal.—(a) The Society Meeting, by a Certified Public Accountar 

shall publish a magazine to be known as ‘“THE WELpING _ the Board of Directors. 

JOURNAL of. the AMERICAN WELDING SOCIETY.” It SEcTION 2. Bonds.—One of 


LhHose 
shall contain technical papers, Welding Society news sign checks and other financial documents « 
and information of interest to the members of the AMERI shall be bonded 
CAN WELDING Society. (A separate section may be 
used for the publications of the Welding Research Coun ‘ 
cil; see Article XV, Section 4.) sania neetaaien 
(6) THE WELDING JOURNAL shall be sent to each 
member of the Society, in good standing. 
SecTION 2. Year Book—A Year Book shall be 
published annually, or at such times as approved by the SECTION 1. The fiscal year of the Society 
Board of Directors. ‘It shall include the Constitution mence on October Ist and end September 30t! 
and By-Laws of the Society; list of committees and 
their membership; Alphabetical and Geographical List 
of Members; a financial statement and other data of ARTICLE XVIII 
interest to the membership of the Society. 
SECTION 3. Codes and Specificattons——The Society Permanent Offi 
reserves the right or privilege of publishing as an AMERI- 
CAN WELDING Socsety Standard any code, specification SECTION 1. A permanent office of tl 
or standard prepared by its committees, either jointly or maintained in the City of New Yor! 
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... well done! 


A typical Monel arc weld made with No, 130X Monel electrode, 


Electric arc welding with Monel offers several important 
advantages. 
Monel is easily fabricated by methods similar to those 
acl js extensively used for lining heat exchanger used in making quality welds in steel. It may be welded in 


s. This steel shell is lined with .078” Monel seas 2 ase 
t, arc welded with No. 130X Monel electrode. all positions with the same facility. 
courtesy of The Lummus Company. ¢ 
Monel’s coefficient of expansion is the same as that of 
wen steel. This permits steel and Monel to be used on the 
eee 


same job. 


Welds are sound and ductile. In addition, they are as 
strong and as highly resistant to corrosion as the parent 
metal. No thermal or chemical after treatment is needed to 


restore the corrosion-resistant qualities of the welded joints. 


Both plug welding and strip weldin loyed : A : . T 2 4 . 
ikae ertalan aad cibat stad tenmn As indicated in the photographs, No. 130X Monel Arc 
pment with Monel sheet or strip. No. 130X% 


fonel electrodes are used, Photo courtesy of Welding Electrodes are employed for welding all forms 
Wyatt Metal & Boiler Works. - < * 





of wrought and cast Monel to Monel, or Monel to steel. 

Engineering data, working instructions, and helpful in- 
formation on welding procedures are contained in Bulletin 
T-2, Welding, Brazing and Soft Soldering of Monel, Nickel 
and Inconel. A copy of this well-illustrated, 32-page bulle- 
tin will be sent on request. 


No. 130X Monel electrodes are also used for 
welding Monel Clad steel as in this fractionating THE INTERNATIONAL NICKEL COMPANY, INC. * 67 WALL STREET, NEW YORK 5, N.Y. 
tower which is six feet in diameter and 43 feet 
ength. The top 1519" section is Monel Clad 
32” thick with 1%” of Monel cladding. 
and covers are lined with 14” Monel 
plug welding. Photo courtesy of Edge 
Moor Iron Works, lac. 


Re No. 130X 
The elbows br low were readily fabricated from FLECTRODES 
- mel sheet and then arc welded with No. 130X% 


electrodes, Photo courtesy of Farwell, 
Osmun, Kirk & Co, 


Large diameter piping may be made 
either of Lukens Monel Clad steel or 
of steel lined with Monel sheet as in 
the Y reducers shown at the left. In 
either case, No. 130X Monel elec- 
trodes are used. Photo courtesy of 
Robinson Engineering Company, 


. > . 


The steel bolt circles of these 
manways are overlaid with 
Monel by a 2-layer weld of 
No. 130X Monel electrode. 
Photo courtesy of Edge Moor 
Iron Works, Inc. 
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ut Zs 
Board 


Building 
as the 


cated in the Engineering Societies’ 
West 39th St., o1 


Directors may determine. 


at such othe place 


ARTICLE XIX 


Parliamentary Rules 


Roberts’ “Rules of Order’ shall be the 
governing parliamentary law of the Society in all cases 
not definitely provided for by its Constitution or its 
By-Laws or its own rules. 


SECTION l. 


ARTICLE XX 
Amendments 


SECTION 1. Amendments to these By-Laws may be 
instigated by petition signed by not less than ten voting 
members in good standing, or by the Constitution and 
By-Laws Committee, or by the Board of Directors. 
Such proposed amendments to become effective must be 
ipproved by not less than two-thirds of the Directors 
present at a meeting regularly called for consideration of 
If approved by the Board of Directors, amend 
ments shall be considered temporary and then shall be 
published in THE WELDING JOURNAL and not less than 
30 days later shall be submitted to the membership for 
letter ballot. The amendments shall be adopted at the 
expiration of 60 days after mailing the ballots unless re 
jected by at least 20 per cent of the voting membership 


same. 


RULINGS ADOPTED BY BOARD OF DIRECTORS 


A pril 1920 


Section Organization. The Officers of the Society are 
iuthorized to assist in formation of Sections in any part 
of the United States under the adopted standard form of 
Constitution with variations to meet local conditions 
and to grant the necessary authority for the formation 
of such Sections. When possible, the Sections should be 
affiliated with the local general engineering society and 
where practicable, the organization work should be con- 
ducted from such society headquarters. 


December 1927 (original ruling January 1922 


Delinquents.—A delinquent member shall be supplied 
with THE WELDING JOURNAL and other literature for 
the first two months of delinquency but following the 
second month he shall receive only notices of meetings. 


November 1937 


Directors’ Meetings~—The President is empowered, 
when in his opinion it is deemed wise, to invite non 
members to meetings of either the Board of Directors or 
Executive Committee. 

Voting at Executive Committee meeting is limited to 
Executive Committee members or their proxies. Mem 


Directors are 
meetings for the 


bers of the Roard ot 


Committee 


invites 
purpose Ol 7 
discussion 
July 1938 


Veu 
It 1 


Establishment of Society Policy on 
Broadcasts Detrimental to Welding. 


the Society to remain silent until official r 
with the subject in question has been receive 


July 194] 


Certification of Welders—Policy Establi 
ance of Public Relations Committee.—Under 
shall the AMERICAN WELDING SOCIETY issu 
to a welding operator, nor support a plan for 
tion of welding operators, that denies a fa 
privilege of qualifying his own welding oper 
February 1942 

Policy on Questions Relating to Labor Or; 
[tis the policy of the AMERICAN WELDING So 
render information on questions relating to | 
nor to enter 
questions 


organizations, into conti 


iffects these 


any 


June 1943 

Society Policy Regardin 
It shall be the policy of the Society 
contributions to charitable and nonprofit 
corporations 


Establishment of 


{10ns 


December 1943 (On ginal uling July 1941 


Year Book.—Copies of the Year Book w 
only to members requesting them 


Der ember 1943 ()e 1 e1nal ruling P { pril 1920 


Powers of Executive Commuitee.—The Boat 
tors delegated to Executive Committee its full 
understanding that Executive Committee wi 
ately report by letter to every member of the 
action which it has taken and allow 
objection to such action before it 1s put 
Should a majority of the Board express object 


2 weeks to any action, the President will the: 


QD 


DD 


sufficient 


ately call a special meeting of the Board and 


matter presented to them for confirmation 
September 1 9 if 

Listing in the Year Book. 
Year Book, corporations, firms 
sponsor Sustaining Members, giving a 
their products. There shall 
in the Year Book, corporations, firms and p 
who pay at least $100.00 per annum 1n dues ! 
seven (7) memberships in the Society, giving 
count of their products 

All other rulings of the Board of Director 
cinded. 


and partnet 
brief 
listed 


also be 


Constitution of the American Welding Society 


Delete Article VII. 


THE WELDING JOURNAL 


There shall be list: 
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DO’S and DON'TS 


for 
Resistance Welding Electrodes 
and Holders 





Do’s Don'ts 


|. Use the proper electrode material for the job you l. Never use unidentified electrodes or electrode 
are doing. materials. 
| se standard electrodes wherevy er possible ° . 
: . - 2. Avoid special, offset or irregular tips when the job 
Lise the most suitable tip diameter for the thickness 


: can be done with a standard straight ti 
of stock being welded. yg p 


1. Use open sight drains to observe more readily the 3. Don’t use small tips on heavy gauge welding jobs, 
water flow through holders. or large tips on small work. 
». Connect the water inlet hose to the proper holder 1. Don’t forget to turn on the cooling water full force 


inlet so that water flows through the center cooling 


before Starting to weld. 
tube first. 


». Never use water hose that will not fit the holder 


. Internally cool spot welding tips with cool water 


flowing at a rate of at least 114 gals. per minut water connection nipples snugly. 


through each tip. 6. Do not allow water connections to become leaky, 


7. Be sure that the internal water cooling tube of the clogged or broken 
holder projects into the tip water hole to within 14" = 
Nhe 2 d A void using holders with leaking or deformed tapers 
of the tip hole bottom. 
8. Adjust the internal water cooling tube of the holder 8. Never use electrode holders that do not have 
¥ to the proper height when changing to a different adjustable internal water cooling tube. 


length tip. 


' 9. Do not permit adjustable water tube to be “frozen” 
9. Be sure top of adjustable water cooling tube in by accumulation of deposit . fow os f 

by : sits. , drops of oi 
holder we ‘ * at an angle Ps avoid jamming tip periodically will keep the tube free 
down and shutting water off. 


10. Place a thin film of cup grease on the tip taper 10. Do not allow electrodes to remain idle in tapered 

prior to inserting it in the holder, to make it easier holder seats for extended periods. 

to remove. li Don't use pipe wre hes or similar tools in removyv - 
ll. Use ejector type holders for easy removal of tips ing electrodes. 


and to avoid damage to tip walls. 4 ‘ ol ; 
) . - 5 y - ‘v ~ "i bal | r Cor ‘ da to 
ba Keep the tip taper and holder taper clean, smooth - — wate cog = meee spose 
‘ ‘ . seal a leaking Laper. 
and free from foreign deposits. 


13. Dress spot welding electrodes often enough to i3 Never permit a spot welding tip to mushroom 
maintain the quality of welds. enough to make dressing difficult 
14. Dress electrodes in a lathe to their original contour 14. Never dress electrodes with a coarse file. 


wheney er possible. ~ * 
. 15. Don't pound on holder or up with a steel | 
15. Use a rawhide or rubber mallet for striking holder 
: ; in aligning the welder arms. 
or tips in aligning operations. 


. r oO » use of se Ide heels 
16. Provide flood cooling on both sides of the seam 16. Avoid the use of seam welder wh too 


welding wheel. stand the heat or pressure of your job 


17. Use properly designed knurling wheels to maintain 17. Do not permit seam welding wheel to off the 
proper seam welding wheel shape. corners of the work be ing welded 


DO obtain higher output by using Mallory Standard Resistance Welding Flectrode 


Spot Welding Tips and Holders. Consult us for seam welding wheels and flash, butt and \ S P 
projection welding dies for your particular applic ation. Write on your « ompany letterhead 
for your copy of the electrode catalog and the Mallory Resistance Welding Data Book 

i» 


pucahn eotanese P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


{ your request. 


M P.R. MALLORY & CO. inc LS elslelelde| 


A L L @) R Resistance Welding Electrodes 
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S ectiOnsS—CHAIRMEN, 


ATLANTA 
SECRETARY 
Sales Co., 33 pring St., N. W 


lst Fri 
PURNER Air Reduction 
Atlanta 
Ga 
BIRMINGHAM Ist Thurs 
CHAIRMAN—W. B. Browning The Linde Ai 
Products, 1001-13 So. 22nd St., Birmingham 
Ala 
SECRETARY-TREASURER— W I Poor, Aijr 
Reduction Sales Co., 2825 N. 29th Ave 
Birmingham, Ala 
BOSTON 2nd Mon 
CHAIRMAN—F. W. Davis, E. B. Badger & Sons 
Co., 75 Pitts St., Boston, Mass 
secretTarRY—P. N. Ruoo, 22 Eastern 
Wakefield, Mass 
BRIDGEPORT 
CHAIRMAN N 
>t itiorda 
CRETARY PARK Th 
Canfield Ave., Bridgeport 2 
BRUNSWICK, GA. 
CHAIRMAN— W A. Prerre, JR., 
Const. Co., Brunswick, Ga 
SECRETARY—W. P. Boven, 1303 Dartmouth St 
Brunswick, Ga 
CANAL ZONE Ist Tues. 
CHAIRMAN—CLIFFORD B JONE Box 
Diablo Heights, Canal Zone 
SECRETARY—JameESG. Murray, Panama Canal 
P. O. Box 623, Diablo Heigh Canal Zone 
CHATTANOOGA, TENN. lst Wed 
CHAIRMAN JUSTIN BROWN, hattanooga 
Boiler Tank Co., 1011 E 
nooga, Tenn. 
SECRETARY-TREAS R G 
Chestnut St., Chattanooga : 
CHICAGO 
CHAIRMA) C. L. Pret 
Ave., Chicago, TI! 


, Chatta- 


SECRETARY— 
Engineer, 506 S. Wabas! 
CINCINNATI, OHIO 
CHAIRMAN-——GBOR 
Dr., Hamilton 


B. Je&FreRRSON, 
, } } As 


SECRETARY I 
land P. O 
CLEVELAND 2nd Wed. 
CHAIRMAN—Ross J. YARROW, Republic Struc- 
tural Iron Works, 1290 E. 53rd St., Cleve 
land, Ohio 
SECRETARY-TREAS A. Lesuie Pre, Univer 
sal Power Corp., Cleveland, Ohio 
COLUMBUS, OHIO 2nd Fri. 
CHAIRMAN—L. P. Woop, Curtiss-Wright Corp 
4300 E. 5th Ave., Columbus 16, Ohio 
SBECRETARY—G 
Corp., Columbus, Ohio 
DETROIT let Fri. 
CHAIRMAN-—Haenry C. Neitze., Whitehead & 
Kales Co., 58 Haltiner, Detroit 18, Mich 
SECRETARY G. N. Srecer, 5-M Corp., 1165 
Harper Ave., Detroit, Mich 
HARTFORD 
CHAIRMAN JouHN W. Mortimer, The 


1¢ ' 
Mfg re we 


Herren, The Seagrave 


Drawer 39 Hartford 
SECRETARY 


7 
‘ f 
ri A 


HAWAII 
CHAIRMAN—Greorce GLover, W 
Ltd., Honolulu, T. H 
SECRETARY—ALAN G LIPPER, Hawaiian Gas 
Products Co., P. O. Box 2454, Honolulu, 
2 
INDIANA 3rd Fri. 
CHAIRMAN—J. R. Wirt, Process Dept. Delco 
Remy Div., Gen. Motors Corp., Anderson, 
Ind 
SECRETARY—Mrs. MERCEDES POTT P. R. 
Mallory Co., Indianapolis, Ind 
KANSAS CITY, MO. lst Tues. 
CHAIRMAN—Duvane De Brunner, Columbian 
Steel Tank Cor., 1509 W. i2th St., Kansas 
City. Mo 
SECRETARY xe «& Luss, Moore ompany, 
556 Westport Road, Kansas City, Mo, 
LAKE SHORE . 
CHAIRMAN—Frep Hersst, Jr., McMullen & 
Pitz Construction Co., 923 Commercial St 
Manitowoc, Wis 
LEHIGH VALLEY 
CHAIRMAN—J. W. Kenwortay,113 N. Lith St., 
Allentown, Pa 
SECRETARY—JULIUS 
Phillipsburg, N. J 


Last Thurs. 


Ramsay, 


* 


NAAB, Ingersoll-Rand 


SECRETARIES, AND REGULAR MEETIN«¢ DAT 


LOS ANGELES 3rd Thurs 


RM LAI \ BAB \ 


mane ’ 
LOUISVILLE 
CHAIRMAN—THEODORE H 
ville Boat & Mach 
RETAS R | ' 


Last Tues. 
Lewis, Jefferson 
inery Louisville, Ky 
[ACHSTRASSER Toset h WV 


r i 
r mad 


MARYLAND 3rd Fri., except April 
CHAIRMAN ] UMBERLAND tor 

Bldg., Room 1 

CRETARY-TREAS 


Ednor Road, Balti: 


MILWAUKEE 
CHAIRMAN 
Ave., Wauwatos: 
SECRETARY-~—\HAUN 


Montana St 


3rd Fri 


MOBILE 
CHAIRMAN—REYNOLD 
tanton Rd., Mobile 
SECRETARY-TREAS 


Ras Mol ile Ala 


NEW JERSEY 
CHAIRMAN-——G 
Oil Co., Bayonne 
Meta 
NEW YORK 
CHAIRMAN—G LOTTMAN, 
Sales Co., 60 I 42nd St Nev 
ECRETARY—GEBORGE SYKES, 
Products Co., General Public 
42nd St., New York, N. ¥ 
NORTHERN NEW YORK Last Thurs 
CHAIRMAN—H SWAN, American Locomotive 
Co., Nott St tory Bldg., Schenectady 
N.Y 
SECRETARY—R >}. Peitton, Gener: lectric 
Co., Schenectady j 
NORTHWEST 
CHAIRMAN—C M UNDERWOOD, 
Pump Co., Minneapolis, Minn 
ECRETARY ALEXIS CASWELL, Manufacturers 


Assox of Minn., 200 Builder Exchange 


3rd Wed 


Northern 


Bldg., Minneapolis, Minn 


OKLAHOMA CITY First Thurs 
CHAIRMAN-—-H. WN I jy a. W 
Oklahoma City 
SECRETARY J. M 
Oklahoma City 
PASCAGOULA 


CHAIRMAN Vv. B. Be 


building Corp 
Miss 
ECRETARY AS FORMAN 


Cherubusco St., Pascagoula, Miss 


PEORIA—CENTRAL ILLINOIS 
CHAIRMAN—Watter J. Brooxine, | 
Tourneau, Inc., Peoria, Il. 
SECRETARY—HAROLD BALpwIn, R , Le 
lourneau, In 
PHILADELPHIA 3rd Mon. 
CHAIRMAN—G. R. JonNnson, The Lincoln Ele 
tric Co., 401 N. Broad St., Philadelphia 8, 
Pa 
SECRETARY—K. W. Ostrom, 213 Glen Gary 
Dr., Westgate Hills, Upper Darby P.O.,, Pa. 
PITTSBURGH Middle Wed. 
CHAIRMAN—C. H. JsNNINGS, Westinghouse 
Elec. & Mfg. Co., Pittsburgh, Pa 
SECRETARY—J. F. MINNOTTE, Minnotte Bros 
Co., 1201 House Bldg., Hays (7) Pittsburgh, 
Pa 
PORTLAND, ME. 
CHAIRMAN-——A,. R CHWERDTFEGER, 30 Rik 
land St., So. Portland, Me 
SECRETARY-TREA LEONARD W. Cooper, Fal 
mouth Foreside, Town Landing, Portland, 
Me. 
PORTLAND ORE 
CHAIRMAN-—E. L. Hann, 940 EK. 7th Ave 
Portiand, Ore 
SECRETARY—PAUL KULLBERG, Industrial Spe- 
cialties Co., 940 S. E. 7th Ave., Portland 14, 


Ure 


3rd Wed 


, Peoria, Ll 
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PUGET SOUND ' 
Last We 


ROCHESTER, N. Y 


Mi Pa 


SAN FRANCISCO 
CH RMAN ( I 
Dock Co., Ft 
CRET R 
S44 } 


ST. LOUIS 
1AIRMAN W 
Glendale, M 

SECRETARY H 

Welder r 


SOUTH TEXAS 


HAIRMAN I 


Lexas 


SYRACUSE 


CHAIRMAN 


TIDEWATER 


CHAIRMAN 


TULSA, OKLA 
SECRETARY JamMes B 


Labs., Tulsa, Okla 


WASHINGTON, D.C 
IRMAN I 
av Vv a 
SECRETARY 


Lab., Anacosti 


WESTERN MASSACHUSETTS 
HAIRMAN Ku roLlte, West 
& Mig. Co., 653 Page Blv 
Mass 
SECRETARY I J 
Elect. & Mfg. Co., 
field 2, Mass 
WESTERN MICHIGAN 
CHAIRMAN W J ELBR KB 
SECERTARY R. D. Layman, T 
tric Co., 200 Division Ave 


Mich 


WESTERN NEW YORK 
CHAIRMAN )°8urnm CousINS 
Sons Boiler Wks., 667 Tifft 
York 
SECRETARY R. S. Lanse, Ross He 
Co., 1407 West Ave., Buffalo 


WICHITA, KAN. 
CHAIRMAN—R W. TOwNsenvn 
Minneapolis, Wichita, Kan 
SECRETARY—M. L 
sota, Wichita, Kans 


iL, AMPTON 


YORK—CENTRAL PA. 
CHAIRMAN—C I Lewis Ker 
No. 1, Thomasville, Pa 
SECRETARY—-PAUL DRESSEI 
Works, 325 Prospect St., Y 


YOUNGSTOWN, OHIO 
CHAIRMAN Antoun W. WaLpo 
Welding & Eng. Co., 3700 
Youngstown, Ohio 
ECRE:TARY H. Ross 
town Welding & 
Ohio 





